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For a change, 1-2-3 users can pump out the kind of output that’s admired, envied and saved. Not tossed. 
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Racing at 12.5 Mhz, 
the new 286-based 
PowerFlex from ALR 
runs circles around 
the 8MHz 
competition. Just 
check out the Mips 
chart on the next 


page. 


Introducing _ 
the ALR 
PowerFlex 


$1495 













One megabyte of main 
memory with built-in 

hardware EMS 4.0, 
you can 








The powerful 40 Mb 
embedded hard disk 
provides storage for 
approximately 20,000 

pages of documentation. 
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immediately break the 
640K barrier to run all 
your memory intensive 
spreadsheets and other 
applications. 
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Home of the World's First 386 PC 
Advanced Logic Research, Inc. 






AST, Rampage and Bravo are registered trademarks of AST research. Inc 384, 386Sx and 484 are registered trademarks of Intel Corp Compaq and Deskpro are registered 


s not over until the 
fat lady sings. 


So don't say Bravo'yet. 


; At ALR we're better known for our advances in 386® technology that won 
<a. PC Magazines award for Technical Excellence. That doesn't mean we've 
forgotten 286 technology. With the introduction of ALR’s 286-based PowerFlex, 
we've designed a system that offers the most standard features at a cost of only 
$1495. That's almost half of what you'd pay for an equally configured system. 

But what really sets the PowerFlex apart from other 286 based systems is the 
one standard feature that is far from standard. Immediate upgradability to 386SX® 
and soon i486® technology. This assures that as your application needs change, your 
PowerFlex can change with them. 

So to get more information on this remarkable PC and the name of your 
closest ALR authorized reseller please call; 


1-800-444-4ALR 


The 386/i486 


It’ 
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available now, 
offers true 386 - 
ALR Powerfiex with 386SX Module [ij nee PS 

to run all 386 - 




















AiR Poworriex [i so on the based applica- 
AST Bravo/286 Mote” vers 15 The Dato Be Gre. nc. Utena PowerFlex. tions. At $395, 
You can this upgrade to 
ALR PowerFlex AST. Bravo/286 pis tha 2 386 technology is 
tech- a savings of over 
12 MHz 80286 8 MHz 80286 8s of 
1Mb RAM 512 Ko RAM popsy oe eee od 
0-Wait State Paged O-Walt State and soon compared to 
1,44 Mb Flappy Drive 1.2 Mb Floppy Drive 1486® Compagq's® 
6 Expansion Slats 3 Expansion Slots technology. Deskpro® 386s 
4intemol Drive Bays 2 Internol Drive Bar It's your model 40. 
| $1245 | Mage! 5 guarantee . 
40 Mb hard Disk se50 [40 Mb hard Disk that what ee 
PowerFlex 386/1486 Conn. is Nat Avallable you buy (714) 581-6770 FAX: (714) 581-9240 
Hordwore w/ EMS 4.0 95 | Hardware w/ EMS 4.0-usi D ; : 
Rampage® Plus 286 with S12 is ee t fell aia otc) 
e obsolete For our UK office: 
tomorrow . 0 635-521 922 





FAX: 0 635-521 844 
For our Singapore office: 
(65) 258-1286 
FAX: (65) 258-1285 


Prices and configurations are as of June 1989 and are subject to change without notice. Verity 
with manufacturer. Shown with optional monitor. 


trademarks of Compaq Computer Corp. Copyright Advanced Logic Research. Inc, 1989 
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Inside 


PC Magazine’s primary missionhas [| 7; 


always been to help our readers work 
faster, better, and smarter. In large 
part, this means reviewing the products 
that promise to speed or simplify your 
tasks. But another key part of the way 
we fulfill our mission is the information 
we provide in the Productivity pages. 

While many readers may have come 
to know the Productivity section as the 
province of techies only, a change is 
taking place under the direction of sen- 
ior editor Tony 
Rizzo. Althougt 
programming 
sections like Lan- 
guages will remain 
unaltered, you can 
expect to find— 
particularly in Lab 
Notes—an explo- 
ration of the ways 
end users can get 
the most out of the 
software they al- 
ready own. 

For example, 
in the current is- 
sue’s Lab Notes 
(‘*WordPerfect 
Offers a Bona Fide 
Programming Environment’), the fo- 
cus is on one of the most popular word 
processors around. WordPerfect appears 
often enough on PC Magazine's Top 
Ten Sellers list to verify that people are 
buying it in quantity. What is perhaps 
less quantifiable is the number of people 
who are programming in WordPerfect— 
less quantifiable because many don’t 
even know they're doing it. 

Contributing editor and Lab Notes 
author Neil Rubenking helps lead these 
closet programmers out into the open. 
“If you’re using WordPerfect 5.0’s 
advanced macro features, you are pro- 
gramming,”’ Rubenking comments. 





King of the macros: Contributing editor Neil 
Rubenking gete the jump on oft-repeated 
WordPerfect procedurea. 


There’s an important reason for 
attaching the proper name tag to your 
actions. ‘‘To do grand things with 
macros, you really have to think of itas 
programming,’’ Rubenking notes, ‘‘and 
there are standard programming tech- 
niques you can follow to make your 
tasks easier.’’ With some help from 
these Lab Notes, you will be able to 
master the variables, loops, and other 
programming facilities that form WordPer- 
fect’s macro programming language. 

Rubenking 
has been a 
WordPerfect 
aficionado since 
1983—that’s 
when a PC first 
made its way into 
the San Francisco 
Zen center where 
he was em- 
ployed. Not only 
did Rubenking 
soon become | 
the resident 
WordPerfect 
whiz, but he also 
began staying 
late at the office 
to leam program- 
ming with Turbo Pascal. That he en- 
joyed working with PCs came as a sur- 
prise, as his previous computer experi- 
ence had been ‘‘a repulsive one, involv- 
ing FORTRAN and punch cards.”” 

In addition to being a WordPerfect 
maven, Rubenking is one of the most 
prolific of the various PC Magazine 
editors who log on to PC MagNet to 
field questions and comments from users. 
According to Rubenking, the best part 
about MagNet is that its interactive nature 
lets him *‘offer information to help users 
while learning a lot from them, too.” 
That, after all, is the name of the 
game.—Jennifer Zaino a 


PC Magemner The independert Guite @ 12M Standard Pormgnal Compuing, GSN #00b0-2507 ty pbbahed beemetdy exzopt in July and August tor 530 27 tor one yaar (22 
waves). 951.97 far two years, and $51.97 lor three yearn. Addinonal postage $1 00 por copy at 922.00 per year for Coneda and al other toreign countres. 2i-Davie 
Communicaians 
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“the 

QMS PS-810 
has to be 
rated as one 
of the best 
buys in the 
competitive 
PostScript 
printer field?” 


=Publish! 
November 1988 


1988 Laser Connection. 


= Gel 





These unretouched print 
samples show the superior 
print quality of QMS-PS 810 
over printers using first- 
generation print engines. 
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ntroducing the PostScript laser printer 


that blacks out at hi 


The QMS-PS’ 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript®, and the superior print know-how of 
QMS, an industry leader. 


Under the hood QMS ASAP™ (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers. 
As a result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 
‘ printer’s Canon’ 

SX° print engine 
covers solid areas and 
prints fine detail 
better than previous- 
generation engines. 


gh speeds. 


Fast start, strong finish You can adom your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want. And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it. 

Along with PostScript, the HP LaserJet+" 
Diablo* 630 and HP-GL”™ printer emulations 
are added for your non-PostScript software. 

The QMS-PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696. 


\e LASER 


Ti 
CONNECTION 
are trademarks of their respective companics QMS, QMS-PS, ASAP. 


A QMS company 
af QMS, Inc. PustScript of Adohe Systems, Inc Canon, Canon 
F 


aseret +. HP-GL of Hewlett-Packard Dizhlo of Xerox Corp 
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UP FRONT 


El Lerrers 


ADVISOR 
Lori Grunin/ Backlighting your Toshiba T1000, 
speeding Microsoft Windows printing, moving Apple II 
files to a PC. 
[Ee FIRSTLOOKs 
MultiScope OS/2 Debugger: A welcome companion to 
the Presentation Manager. 
Xircom’s Pocket Ethernet Adapter makes it easy to 
connect a portable PC to a NetWare LAN. 
Context-sensitive help, a macro language, and full- 
screen windowing distinguish Brief for OS/2, a 
configurable programmer’s editor. 
PlanPerfect 5.0 offers a more Lotus 1-2-3-like user 
interface. 
Slick! improves AutoCAD’ file- and drawing- 
management capabilities. 
Zing provides tools for 3-D text creation. 


[EE], NEW AND IMPROVED 
Alan Cohen 


EJ] PIPELINE 
Gus Venditto 


BILL MACHRONE 
Getting to the multimedia 
future. 


JOHN C. DVORAK 
The (un)aesthetics of 
Windows. 

Inside Track 


JIM SEYMOUR 
Cheap and easy networking. 


FE WILLIAM F. ZACHMANN 
RISC and the PC market. 


EEN STEPHEN MANES 


Atlast! Really intelligent 
software! 
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COVER STORY 


EE] FIRSTLOOKs 
NEC Breaks New Ground with First Color Portable 
Mitt Jones/ With the introduction of NEC's 16-color 
ProSpeedCSX, portable PCs have come a lot closer to 
offering all the amenities of their desktop rivals. 


FEATURES 


COMPUTERS 
High-rise Computing: 22 Powerhouse PCs 
Top Off at 33 MHz 
John Dickinson! Today’s fastest, most expensive 
desktop computer, the 33-MHz 386, has arrived—in full 
force. Although the latest king of the hill will inevitably 
be dethroned by the 80486 chip, the 22 state-of-the-art 
machines reviewed here offer a combination of power 
and performance that you won’t soon shrug off. 





| 103] Advanced Logic KI} FiveStar Computers 
Research ct) Gateway 2000 
1044 Amax Engineering iLyy Micro Express 
Corp. ith Northgate Computer 
itn) AST Research Systems 
itu:} Austin Computer PC Brand 
Systems PC Link Corp. 
inE) Boss Technologies Polywell Computers 
BSM Computers Tangent Computer 
Bus Computer Systems Tri-Star Computers 
Compaq Computer V.LP.C. Computers 
Corp. Wedge Technology 
Dyna Computers Zenith Data Systems 
Everex Computer Features Table 
Systems Division Performance Tests 
LANGUAGES 


BASIC, Yes; Feeble, No 

Ethan Winer! If GW-BASIC is your idea of the latest in 
BASIC programming, don’t miss this look at the 
language’s evolution into a modem, interactive 
powerhouse. PC Labs tests of ten products—from simple 
interpreters to sophisticated compilers—reveal which 
version stands head and shoulders above the 
competition. 

Features Table 

Performance Tests 


247 





CONNECTIVITY 

The LAN’s Helping Hand 

Pamela Watson and Frank J. Derfler, Jr./ These seven 
packages open up new possibilities for remote control of 
workstations across a variety of network configurations. 
They can benefit all manner of users, from trainers to 
troubleshooters. 

Features Table 

Performance Tests 


DESKTOP PUBLISHING 

Ventura to the Max 

Tami Peterson! No longer a tool for designers, 
typesetters, and publishing professionals alone, Ventura 
Publisher ranks as the number-one desktop publishing 
product in the PC marketplace. But the program's 
complex features aren't easy to master. PC Magazine 
offers 17 tips to help you optimize Ventura and maximize 
your investment. 


PRODUCTIVITY 
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LAB NOTES 

WordPerfect Offers a Bona Fide Programming 
Environment 

Neil J. Rubenking/ The WordPerfect 5.0 macro 
programming language brings a powerful new 
dimension to a favorite word processor. 


UTILITIES 

MENU Expands the DOS Batch File Language 
Ronald Q. Smith! Here's how you can provide novice 
users with all the screen displays and keyboard input 
facilities they need. 


ENVIRONMENTS 

The Marriage of Text and Graphics, Part 2 

Charles Petzold! The second half of a lesson on what you 
can do to make the text displayed on your screen really 
match the output from your printer. 


Direct Marketing [EE] Advertisers’ Product 

Connection Index 

Marketplace Editorial Product Index 

Index to Advertisers Reader Service Card 
Coming Up 





EQS Power PROGRAMMING 


oe, 


a | Converting Your DOS Programs into 80386 
i i Protected-Mode Code 
Ray Duncan! The third in this series tells you what to 
watch for at each step of the conversion and provides 
practical routines for your programming library. 


)MAGN 


E23] SPREADSHEET CLINIC 

xy Douglas Cobb and Steven Cobb/ Quattro’s 

1)7L) @CURVALUE function lets you ‘‘calculate™ the name 
‘4 of a worksheet; automatically save all open Excel 

documents at a specified interval; more ways to name 


ranges within /-2-3 macros. 


ES) UseER-TO-USER 

ea Neil J. Rubenking/ Hide your AUTOEXEC.BAT and 
CONFIG.SYS from intrusive INSTALL programs, 
create the effect of subroutines in your batch files. 


EJ Power useR 
2 Craig L. Stark! View a second text file with SideKick 
r, \) while using its Notepad; a quicker way to load Microsoft 
f Ae Word; sending printer escape sequences in dBASE Hl. 
Eid LANGUAGES 
tems Tony Rizzo! Work with the Borland Graphic Interface to 
‘Lj get Turbo Pascal graphics screen dumps in any mode, 
4 exploit BASIC’s PLAY command; how you can 
determine if only one bit is set in a register. 


Feg TuTor 


Tony Rizzo/ The differences between RISC and CISC 
processors, learn how to protect your system from stack 
overflows; understand how DOS assigns cluster sizes. 


ilag 





| 439 | ™ Two games for fans of Tom 
Clancy's submarine epics. 
@ Tower Toppler: Save planets 
with your arcade skill. 
® Wizardry V continues a role- 
playing tradition. 


QZ] ABORT, RETRY, FAIL? 
Bill Howard 
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HOW TO CONTACT THE EDITORS 

The editors ot PC Magazine want to hear trom you. 
Please send your questions, complaints, compliments, 
and submissions to PC Magazine, One Perk Ave., New 
York, NY 10018. Send electronic mail to MC! Mailbox 
157-9301 (PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number is 

(212) 503-5255. 


We are unabie to look up stories from past issues, 
recommend products, or diagnose problems with your 
PC by phone. It you bought e product edvertised in 
PC Magazine, efe dissatisfied, and can't resolve the 
problem, writa (do not call) Lauren Schultz, Advertising 
Department, at One Perk Ave. Include copies of 
correspondence. 


PC Magazine is under no obligetion to review 
unsolicited products. All submissions accepted for 
publication becoma tha property of PC Magazine. 
Productivity user tips and Abort, Retry, Fail? 
submisstons will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, it you send artwork for possible 
Teproduction, mark the funny part on a photocopy, not 
the onginal. 


PG MAGNET: PC MAGAZINE'S 

ON-LINE SERVICE 

PC Magazine operates PC MagNet, a 24- 

hour-e-day interactive on-line service where 

readers can find the utilities published In 
every issue, download an index of all product reviews, 
and share their opinions with the editors. It operates at 
300, 1,200, and 2,400 bps. Connect time is billed via 
credit card et $12.50 an hour. 


To join, set your communications protocol et 7E1 
{7 data bits, even perity, one stop bit), and set your 
modem at either 300 or 1,200 bits per second. 


There are more than 500 phone numbers (at least one 
in every eres code}, but choose one of these for now: 
New York, (212) 422-8820; or San Francisco, (415) 
296-0375. When the modem connects, press Ctrl-C. 
At the USER ID prompt, enter 177000,5000. At the 
PASSWORD prompt, enter PC*MAGNET. At tha 
ENTER USER AGREEMENT NUMBER prompt, enter 
210D8900. CompuServe members can log on by 
entering GO PCMAGNET et any CompuServe prompt. 
Onca you've joined, you can find a local access 
number by entering GO PHONES from any prompt. 
For more information, call (212) 503-5108. 


PERMISSIONS, REPRINTS 

Matenal in this publication may not be reproduced in 
any torm without permission. It you went to queta from 
an articia or use PC Magazine's logo in conjunction 
with an Editor's Choice designation, write Jeen 
Lamansdorf, Licensing Director, tor information on 
reprints, write Jennifer Locke, 


SUBSCRIPTION QUESTIONS 

if you want to subscribe to PC Magazine, if you have e 
question about your subscription, or if you're moving, 
call or write: PC Magazine, P.O. Box 54093, Boulder, 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canada and foreign: add $31.00 
per year. New subscriptions end address changes take 
6 to 8 weeks to process. For back issues, write Felicia 
Hunter, Back Issues Departmant, PC Megazine, P.O. 
Box 5999, Charry Hill, NJ 08034. Send $8 per Issue 
{check or monay ordar); $9 outside the U.S. 


PC MAGAZINE REYIEWS 

Except where noted: All PC Magazine reviews are of 
currently available products. Comparative reviews are 
arranged alphabetically by product name for software, 
by company name for hardware. Software is free from 
copy protection. On benchmark test charts, shorter 
bars indicate faster products (less time to complete e 
task). Benchmark and performance 


tests ere run on 8-MHz IBM PC ATs. V BPA 


Swell. 

The developers are 
all over your mini. 
Which is all well and 


good, as long as you 
have another machine 
for production stuff. But 
you dont. So your mini 
bogs down. And who 
do people complain to? 
You. Before you know 
it, the whole world’s 
on your case to buy 
another mini. 

No problem. What's 
another $500,000 out 
of your budget? 


Professional ORACLE® on a PC 
is exactly like ORACLE on a mini 
or mainframe. Same tools, same 
documentation, same everything. 

Which means anything developers 
can do on the mini, they can now do 
ona PC. Only faster. And without 
slowing down the production system. 

And with no changes, they can port 
the new application to the mini. 

You can have Professional ORACLE 
for only $1,299. Or the Trial Version 
for $199. 

Which frees up the mini to be 
what it was meant to be—a production 
platform. 

And if, after 30 days, you're not 
happy, send it back for a full refund. 

Call 1-800-ORACLE 1, Ext. 4455 
to order. And enter the computing 








environment of the 90's. 
C STA! ¢ Zo 
ia a Compatibility Portability Connectabilty 
an, 


Develop with ORACLE on the PC instead. Call 1-800-ORACLE 1, Ext. 4455. 
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Computers 


We do things differently at Austin Computer 
Systems. 

We give you fully-loaded systems without 
loaded prices. Now you can get a 
lot more computer for a lot less 
money. 


High Performance 
Austin Computers uses the 
latest high-tech components: 
Memory Caching, Shadow RAM, 
and Integrated I/O. With the I 
fastest RAM, fastest Video, and i 
fastest Hard Drives, you get a real 
winner. PC 4 
Magazine 
said it best when they 
presented the Editor's 
Choice Award to our Austin 
286/12.5, “Austin Computer 
Systems has a winning 
combination of classy parts, 
smart design, high 
performance and aggressive 
pricing, all backed by a GE On- 
Site Service Contract. How can 
you lose?” 


American-Made Quality 

Austin Computer Systems 
offers American-made 
computers that we’re proud to 
build and you'll be proud to 
own. We custom build each 
computer to your specifications. 

Every system is thoroughly 
tested, burned-in, and checked through our 
Quality Assurance Lab before it is shipped 
to you. When computers are built this well, 
you won't have any problems, but if you ever 
do... 


Free On-Site Service 
Every Austin Computer is backed with a full 
year of free on-site GE Service. We send a GE 














Stack Up! 


Service Engineer to your desk to fix your 
computer, usually the next day, without charge. 
We even offer extended GE on-site coverage, 
as an option, for up to five 

years. We also include a 

Toll-Free Hotline Service. 

If you have questions or 
problems, just call us. Our Service 
Specialists are here, 6 days a week, 
to help you. 


Aggressive Pricing 

We keep our prices down to give 
you the best computer for the best 
value in the market. 


Low Monthly Payments 
Owning an Austin 
ute. Computer System is easy with 


Gabel Nakina tabla Naibes CD wi” payments starting as low as 


$54.00 per month. Use our 
New Austin Credit Card or 
Business Leasing Plan. 
Just call and we'll take your 
application over the phone in 
minutes. Individual accounts can 
be approved in as little as 1 
hour! Business Leases take just 
1 day! 

Of course, we still take major 
credit cards, C.O.D.’s, qualified 
Purchase Orders, and Personal 
Checks using our new Telecheck 


Service. 
30 Day Free Trial 


We guarantee complete satisfaction. If you're 
not satisfied, for any reason, just send it back 
and we will refund your hardware purchase 
price. 

So call us today at 1-800-752-1577. Because 
anyway you stack it, Austin Computer Systems 
comes out on top. 





Austin 286/12.5 Includes: 

inte} 12.5 MHz 80286 Processor @1MB AM (optional 2 0° 4MB) 

85 16-Bt Expansion Stots (full size) @16-Bt VGA Deepiay Adapter 
wShadow RAM Caching (BIOS Caching) m8K High Speed Hard Orsk Cache 
wAloppy Onve (3.5° 1.4M8 or 5.25° 1.2MB) @ENS LIMM 4.0 Support 
wEnhanced 101 Keyboard wIDE Hard Drive Controller Adapter 

82 Seral Ports & 1 Parallel Port w1 PS/2 Mouse Port 

Clock with Battery Backup ©8028? Math Co-Processor Socket 
wAmencan-Made Motherfoard mUsers & Technical Relerence Manual 
BPhoenex BIOS wByit-in Setup Program wFuly DOS & 05/2 Compatible 
WERE 1 Year GE On-Site Service 030 Day Satistacton Guarantee 


Shmiine chassis aiso avaiable 
Payments starting as low as $54.00 per month* 
ot 





Austin 286/16 Includes: 
Hams 16 MHz 60286 Processor @1MB RAM (ophonal 2 or 448) 
85 16-Bit Expansion Slots (Full Soa) w16-Bt VGA Display Adapter 


wShadow RAM Cacteng (BIOS Cactung) w8K High Speed Hard Desk Cache 
Poppy Drive (3 S* 144MB or § 25° 1 2MB) MEMS LIM 4.0 Support 
mEnhanced 101 Keyboard # IDE Hard Orive Oontrolier Adapter 

82 Serial Ports & 1 Parallel Port w1 PS/2 Mouse Port 

Cock with Baitery Backup @ 80287 Math Co-Processor Socket 
BAmencan-Made Motherfoard wtlsers & Technical Reference Manwal 
eQuitt-n Setup Program wFully DOS and 05/2 Compatbte 
een 


Simine chassis iso 
Payments starting a6 low a8 $57.00 per month 


Austin 20616 Price Matrix with 1G of RAN 


YSK'Bene; VGA Color | VGA Color 
chrome “poe | Eas 
oe $2295 
oe ess 





Austin 386/SX Includes: 

Bite} 80386 SX Processor@1MB RAM (opfonel 2,4 or BB) 
GIDE of E501 Controlier Card m16-Bit VGA Drsptay Adapter 
Shadow RAM Caching (BIOS Caching) @6-16 Bit Slots and 2-18 BA Stots 
GRoppy Onve (3 5° 1.44 MB or S 25° 1.2 MB) BENS LIMM 4.0 Support 
Enhanced 101 Keyboard m2 Serial Ports & 1 Paralel Port 

aClock with Battery Baciup @80367/SX Math Co-Processor Socknt 
eAmencan-Made Motherfloard Users & Technical Reterence Manual 
BBuilt-n Setup Program mFully DOS & OS/2 Compatible 

GFREE 1 Year GE On-Site Service 030 Day Satistachon Guarentee 





Payments starting as low as $60.00 per month.* 
hott 908754 Price Matin wi 1 9 of ROR 





Austin 386/33 Includes: 

Uointel 33 MHz 80386 Processor 8 1MB AM {optional 2.4,8 or 16MB) 
inintel 33 Nz 82385 Cache Controller @55.2 MHz Performance Rang 
eDsrect Map 32K Stabe RAM Cache running at 25 Kano’s 

WIDE of ESDI Controfier Card wStadow RAM Caching (BIOS Caching) 
1-32 Be High Speed Memory Siot, 5-16 Bit Slots and 2-8 Bit Siots 
wAopay Dre (3.5° 1.44 MB or 5.25° 1. 2MB) 

wEnhanced 101 Keyboard m2 Sertal Ports & 1 Parallel Port 


(580387 & Westek Math Co-Processor Support Clock with Batiery Saciaip 


@Amencan-Made MotherBoard a Technical Reference Manual 

BBult-in Setup Program mFully nex & 05/2 Compatible 

FREE 1 Year GE On-Sae Service 30 Day Satsfaction Guarantee 
Payments starting as low as $129.00 per month 


othe 098 Ge che Pitea Botte wiih CHO cURL 
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Austin 386/20 Includes: 

inte 80366 20 MHz Processor w@ 1MB RAM (optional 2,4 or 8aiB) 
8 16-Bit VGA Display Adapter 64K Stabe FAM Chache @ 35 Nano's 
830 MHz Performance Rating @1-32 Ext, 6-10 Bi, 1-€ Gil Sots 
wAoppy Drive (3.5" 1.44 MB or 5.25° 1.2 MB) MIDE or ESD! Controder 
Enhanced 101 Keyboard wSerel Ports & 1 Parallel Port 

eClock with Battery Backup ©80387 Math Co-Processor Socket 
aAmerican-Made MotherBoard Users & Technical Reference Manual 
BButan Setup Propram wFully Unix & 05/2 Compatibie 

GFREE 1 Year GE On-Sae Service 30 Day Satstacton Guarantee 





Payments starting as low as $75.00 per month* 
‘Austin 396/20 Cache Price Matrix with 1 am 





= a To Buy 

Owning an Austin Computer is 
easy with our new Austin Credit 
Card or Business Leasing Plan. Of 
course, we still take Major Credit 
Cards, C.0.D.'s, Qualified Purchase 
Orders, and Personal Checks using 
our new Telecheck Service. 


What’s New At Austin 
Call us about our VAR Program. 


Come see us at COMDEX, 
Nov. 13-17, Riviera Hotel, Booth 
R8727. @ COMDEN/Fall 'B9 


Call And Order Today! 
1-800-752-1577 


ih AUSTIN 
"COMPUTER 
SYSTEMS 


Fax Orders (512) SCSI . per (512) 4 458-5106 


Canada 1- 


Mon-Fri 8am-7pm @ Sat st 
10300 Metric Bivd @ Austin, TX 
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Why Everex is thriving in an 


environment here euliee computer companies dant 


hen the winds of change blow 
Ww through the computer industry, 

manufacturers too rigid to adapt fall 
fast. x On the other hand, Everex, a young 
American computer company, has not only 
weathered change during its first six years, it 
has thrived. Our compounded annual growth 
rate is an astonishing 244%, while the rest of 
the industry managed but 20%. . How did 
we do that? First, we developed diverse product 
lines that insulate us from downturns in any 


a a ee 


one product area. And let us capitalize on 
high growth areas. Our products include a 
complete line of STEP™286 and 386™based PCs, 
which are compatible with industry standards 
and the fastest in their respective classes. As 
well as a broad family of IBM! and Macintosh 
compatible peripherals, including tape back- 
up systems, modems, desktop publishing 
products, plus graphics, memory and network 
boards. . Second, our strong R&D focus 
gives us a technological edge in the race to 








seize emerging market opportu- 
nities. .§ Third, we've developed 
systems that keep us extremely close 
to the marketplac e, and enable us to 
respond to changes in demand at a 
moment's notice. Using an army of 
telemarketers, were in constant con- 
tact with our nationwide network of 
Everex resellers. Which keeps us on 


top of demand, literally, hour by hour. And 
our flexible zero response manufacturing 


ricant center 


adptoy 


naick 





systems can be expanded or recon- 
figured almost instantly to match 
demand. x What's the net result of 
all this? A very successful computer 
company that you can count on to 
keep pace with your needs, no matter 


which way the wind blows. # 
For more information on Everex 
and its computer products, or the 


name of an Everex Reseller in your area, call 


1-800-334-4552. - 
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Price, performance, simplicity 
make MainLan the ideal small- 
office network 


You can have a small LAN without 
the huge investment or the mind- 
boggling complexity demanded by 
the expensive big-network “industry 
leaders.” And, you can do it with- 
out sacrificing any of the functions 
you have a right to expect from a 
full-featured LAN. 


(ae a 
eee 4 


, 4 Ca 
5499 $199 
For the Starter Set — two For the Extension Pack — 
etwork boards, 16.5 feet another board and another 
of shielded cable wit ‘able. Order one 
terminators, software you add to the network 
ang manual. 


The answer is MainLan, from 
US Sage. MainLan is industry- 
standard NETBIOS compatible. 
MainLan has all the speed 
(4mbps) your small network needs. 
MainLan provides file transfer, disk 
and printer sharing, E mail, data 
security and network management 
without a dedicated server. And 
MainLan requires as little as 50K 
to operate. 

Best of all, MainLan is very simple 
to install and use. You can install the 
boards and software in 15 minutes 
or less and run your multi-user 
applications right away! 

MainLan, winner of a major 
British PC award in 1988, has the 
backing and the technical expertise 
of the Sage Group, the United 
Kingdom's market-share leader in 
low-cost LANs and PC software. 
Contact US Sage for further details 





Why pay for a LAN solution 
that’s bigger than your problem? 





and the dealer or distributor 
nearest you. 

US Sage, 2005 Tree Fork Lane, 
Suite 125, Longwood, FL 32750. 
Phone 407/331-4400; 

FAX 407/331-4406. 


MainLar 


The Big Breakthrough 
in Small Networks 


800 - 999 -6770 
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Fd HEAVEN CAN WAIT 
Atthough | usually find John C. Dvorak's 
columns thought-provoking, his remarks 
in the August issue (John C. Dvorak, PC 
Magazine, August 1989) were way off 
base. Whilie telling us that 8088-based 
PCs are obsolete, Dvorak fails to consider 
the very ways these machines are used. 

Many small businesses use XT-class 
computers to run typical business pro- 
grams, such as small spreadsheets, word 
processors, or inventory packages. In these 
environments, the computer is used for 
perhaps 15 minutes a day. Just as a typi- 
cal commuter doesn't drive a Ferrari, a 
typical computer user doesn't need a 33- 
MHz 80386 screamer. Maybe Mr. Dvorak 
couid cut the 8088 some slack and recog- 
nize it for what it is—a Chevy pickup in a 
world of Corvettes. 

Ronald Hicks 

Sheboygan, Wisconsin 


Yes, 8088 and 80286 machines are slow- 
tech, dull, and lacking any sort of glamour, 
but they are far from antiques, and they 
still pack a lot of useful computing power. 
There are thousands of small businesses 
and nonprofit organizations around the 
country that can make good use of an old 
PC-XT. It doesn’t take 8MB of memory 
and a color monitor to run thousands of 
inexpensive and invaluable software pack- 
ages. Schoois, too, can benefit from the 
8088. 

Dvorak shouid keep in mind that some- 
times the latest technology is not required 
to do business effectively. A nickel pencii 
has always been a relatively primitive output 
device, but you can still write a powerful 
letter with it. 

John Buginas 

El Cerrito, California 


SO WHAT IF IT'S A LITTLE SLOW? 

Once again you have panned NEC, 
specifically the NEC PowerMate SX, in 
your August roundup of 14 SX-based 386 
machines ("Out in Force: 14 Machines 
with the SX Promise,” PC Magazine, August 
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The 386SX computer: spelling the 
end for the “old” 286. 


1989). In that review, you state that the 
PowerMate SX was one of the slowest 
performers at one of the highest prices. 
You also state that the NEC machine 
ranked among the highest in quality and 
construction. One would think that this 
latter observation is of more importance, 
since many of the cheaper, faster clones 
are as reliable as an Italian sports car— 
always in the shop for repairs. 

I'll take my NEC, knowing that it wiil 
stick around for a while. 

Brian Welch 

Springfield, Massachusetts 


ey | WHEN IT’S SIZE THAT COUNTS 
="! To paraphrase John C. Dvorak, while 
| wouldn’t call the 28 or so pages devoted 
to monochrome VGA monitors in your Au- 
gust 1989 issue compiciely “wasted,” they 
do miss the point ("VGA for the Budget- 
Minded"). In an age of color chauvinism, 
the compelling reason for going mono- 
chrome is size, as in full-page {at about 
one-third or half the cost of a comparable 
high-resolution color setup). 
My eyes aren't getting any younger, 
and | doubt that yours are, either. There's 


just no way | would go back to any dinky 


little landscape screen, Kodachrome or 
mono-, no matter what the savings. Ease 
of vision is worth infinitely more. Try a 
page-size monitor once and you'll see 
what I mean. 

Dennis Stacy 

San Antonio, Texas 


Lf] 


IN COD WE TRUST 

| was disappointed by your failure in 
the recent article on mail-order hard disks 
to taik straight about the best way for a 
mail-order customer to guarantee satis- 


_\ faction ("Fast, Easy, Risk-Free: Buying 


Hard Disks by Mail," PC Magazine, June 
27, 1989). It's cailed "cash on delivery.” A 
$7 COD fee—and a courteous front-porch 
inspection of merchandise—ansures that 
the product | get is exactly what | ordered. 
| won't do a first-time mail order by any 
other means. 

While customers are grateful to have 
COD, it's no secret that most mail-order 
houses wish it would just go away. Yes, 
there are those who welch on COD and 
cause vendors grief, but there are also 
countless honest customers who are happy 
to pay for what they order but at the same 
time are loath to offer cash or credit cards 
up front to unfamiliar names from maga- 
zine advertisements. 

COD is not about to disappear, and no 
one who claims to represent the customer's 
best interest should try to ignore it. And 
while the mail-order houses don't like COD, 
aimost ali of them will do it. They do it 
because, in the long run, it pays. Ignoring 
or sneering at it is more likely to hurt both 
vendors and customers than to heip them. 

Tony Finch 

Madison, Wisconsin 

B GETTING A HANDLE 

| ON THE SITUATION 

In his Counterpoint remarks about the 
Toshiba T1600 computer ("286 Laptops 
Compute en Route,” PC Magazine, July 
1989), Bill Machrone states that “the lack 
of a built-in handie makes a machine in 
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Prices! 


2 CD-ROM Special Save $750 * 


Microsoft Slat Pack & Small Business Consultant for only 
pookwiot ee | 


Ortve it w/ Bookshell & Programmers Ubrary (LAN) i 
CD-ROM Drives (ready fo nun) 


Amdek w/audio for PC extemal $479) 01 ntemal %7 
Hitachi w/qudio for PC exerci (74) or memal ad 
NEC COR-77 w/audio extemal for PC @ajorMiac = 8&5 
Toshiba w/oudio for PC & Mac tastestint ve! ftom 880 
000 MEGABYTE WORM tea than $0.18 per Me? 
Portable '286 w/ CD-ROM drive datato go 

Neo: Denon, Philips, and Sony CD-ROM chives-Coft | 


MIS / DP & Programmers 


ICP Software Directory search 15000 sofware tiers WS 


Business 


Consumer, Economic or Agricusiural Stats (1913.87) 
Food Analyst entre USDA dotobone w/onciya software 


US. Patent Database over Sriion patents since 1700 
Geovision US. Allo entre US. wéh | m@ontanamans 


Libraries and Education 
Sclance Helper K-8 | COONS lesson pions $15 
McGraw-Hill Ref, Set 100.000 ters: 7 300artictes 26 

Grollers Encyclopedia 20val 20000 arficies PC & Moc: = 
‘Great American Authors entre wars of 8 quihon 
French Dictionary Zyzomys French culture on cisc = 
Uiterature Froncalee novels. poetry lsttes Bcomedies «45 
News Digest curent events 1980-87 - PC & Moc oS 
Oxdord Engen Dictionary over 250,000 hecxtworc! oO 

Medicine & Science 
Time Table of Science sack winS00events Moc 51d? 
Medical Year Book on Dlec hatextot 1088 YearBooks 125 
Pediatrics on Disc 5 year ot journo Rectomes, 1983.7 WE 
Physicion's Desk Reference official dota 2800.dtugs 


ASIROOM forts. at termpictes uttties ondmore Mac 


Miscellaneous 


Sherlock Holmes on Disc tor 2218 Boner Steet fore 
Setween Heaven and Hed prociicaond perverse: 
Whole Earth Catalog better nan tre origina’ Mac: ie 
Bible Library dozens of bites referances.concoances 6 


MORE! Over 200 cilfferent titles available 
Deater inquites welcome 
Free sioscrption 90 CO-ROM End Usarwiin every orcter? 
Free CDROM Soucecté: or Dacovery CD-ROM weh every onder 


Money back guarantee 
Free technical support 


Call - special drive/title combo's 
LAN information 
Compare and Save 
with the Bureau 
COME S| oy 
Bureauof 
Electronic Publishing, Inc. 


PO. Box 779, Dept P, Upper Montciar, NJ 07043 
Fox # 201-857-3031 


The Source for CD-ROM 
(201) 857-4300 
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this weight class unwieldy.” This com- 
ment struck me as just a bit odd, as | was 
sitting next to my T1600 while reading the 
article, and there is in fact a handle on the 
computer. Actually, it's more than just a 
handle—it also serves as a hand rest 
while you type. This is a feature that should 
be on more laptops, as it keeps the hands 
from tiring so quickly. 

Jeff Perriens 

Washington, DC 


Contrary to Bill Machrone’s 
PC statement, the Toshiba T1600 does 
[iis indeed have a built-in handle at 
the front of the machine. PC Magazine 


regrets the error. 


A SECOND LOOK 

PC Magazine's feature on film re- 
corders (“From Screen to Slide—Afford- 
ably,” PC Magazine, February 28, 1989) 
contains testing and reporting errors 
conceming the performance of the Laser- 
graphics Film Recorder (LFR) and Pre- 
sentation Technologies’ Montage FR1 film 
recorders. As this is the case, your 
readers’ ability to select and purchase 
equipment on the basis of objective facts 
has been impaired. 

We are happy to learn that indepen- 
dent retesting by PC Magazine acknowl- 
edged the error: while all other machines 
were tested at draft quality (2,000 lines of 
resolution) and a limited number of colors 
per slide (256 for the Matrix ProColor, the 
Editor's Choice), the LFR and the Mon- 
tage FR1 were tested at presentation quality 
(4,000 lines of resolution) and with 1 mil- 
lion possible colors per slide. 

The article erroneously stated that all 
recorders were tested under identical 
conditions. Fortunately, your new testing 
clearly showed Lasergraphics’ LFR to be 
the fastest film recorder of all that were 
tested, and the Montage FR1 to be the 
second-fastest. 

Furthermore, we submit that it is an 
error to lead the reader who is new to the 
use of film recorders into believing that 
draft-quality slides are, for all intents and 
purposes, good enough and therefore the 
basis upon which equipment should be 
selected. Ina recent conversation with PC 
Magazine executives, it was agreed that 
presentation slides have a resolution of 
4,000 lines, not 2,000. 
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We at Lasergraphics and Presentation 
Technologies respect the Editor's Choice, 
subjective as that decision may be. How- 
ever, in reporting the choice, some expla- 
nation should have been given for picking 
afilm recorder that is slow and can accom- 
modate only 256 colors in any one slide. 

Dr. M. Demetrescu 

Chairman and Chief Executive Officer 

Lasergraphics Inc. 

Irvine, California 


Howard F. Earhart 

President and Chief Executive Officer 
Presentation Technologies 
Sunnyvale, California 


PC Magazine inadvertently tested 

the Lasergraphics Film Recorder 
is and Presentation Technologies’ 
Montage FRI, which share a common 
imaging board (Lasergraphics’ Rascol IT) 
and software, at 4,000-line (4K) resolution. 
The other film recorders were tested at 
2,000-line (2K) resolution. Retests by PC 
Labs at 2,000 lines show that the LFR and 
the Montage FRI returned faster times 
than all other tested units. Retest times are 
shown below, in seconds (shorter times 
mean better performance), for creating 
simple and complex text and graphics 
slides. The 4,000-line retest times are faster 
than the original published times because 
of engineering modifications made to the 
units since the original review. Use the 
“2K (retest)’’ times for comparison with 
the original test results. 


Textt Text2 Grapht Graph? 


Lasergraphics 
Film Recorder 
Publishedtime 130 315 215 1,513 


4K (retest) 86 273 «(188 545 


2K (retest) 49 163 «#113 303 


Montage FR1 

Published time 204 426 253 2,154 
4K (retest) 122 382 217 «1,087 
2K (retest) 73 200 131 «© 628 


T | BREATHING SPACE 
=| FOR THE DIGITS 
Regarding Bill Howard's Counterpoint 
comments about the GRIDCase 1520 ("286 
Laptops Compute en Route,” PC Maga- 
zine, July 1989), there are a couple of 
points we would like to clarify. 

The laptop was criticized for having a 
keyboard with keys spaced too close to- 
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Rellant 286 Systems 
Standard Features: 


© 12MHz, 18MHz, or 20MHz 80286 Processor 


¢ 1MB/2MB RAM Expandabla to 4M8 on System Board 


Page Interleaved Memory Architecture 

¢ Advanced Chips & Technology NEAT Chip Set 
¢ 384K Shadow RAM Caching for BIOS 

© 1,2MB 5.28” or 1.44MB 3.5” Disk Drive 
« Past Access Hard Drive (32MB or 65MB) 
© 1:1 interleave 16-Bit Controller 

« Fast 800 KB/sec Oata Transfer Rate 

¢ 32K High Speed Hard Drive Cache 

« Paradise 16 Plas 16-81 VGA Card 

¢ 14” VGA Calar Monitor (640 x 460) 

* Tactile 101 Key Enhanced Keyboard 
80287 Math Co-Processor Support 

« 2 Serial, 1 Parallel, & 1 Game Port 

« Fully OOS, Unix, & 0S/2 Compatibia 


nt i toe RAM 

” VGA Color Monitor 

32MB Hard Drive $ 1 795 
Reilaal 286'° vid RAM 

14” VGA Color Monitor 

65MB Hard Orive $21 45 
boas ot ar a RAM 

14" lor Monitor 

65MB Hard Orive $2245 
Reliant 386 Systems 
Standard Features: 

« Intel 20MHz or 25MHz 60386 Processor 

¢ 1MB RAM Expandabia to 8MB on System Board 
 Paga Interleaved Memory Architecture 

¢ Advanced Chips & Technology NEAT Chip Sel 

» 384K Shadow RAM Caching for BIOS 

¢ 1.2MB 5.25-inch Floppy Disk Drive 

© 1.44MB 3.5-inch Floppy Disk Drive 

« Fast Access 65MB-22me Hard Drive 

© 1:1 interleave 16-Bit Controller 

¢ Fast 800 KB/sec Data Transfer Rate 

32K High Speed Hard Drive Cache 

© 14” Seiko 1490 SVGA/0514A Monitor 

ATI VGA Wonder Card 16-Bit with 512K 

« Tactile 101 Key Enhanced Keyboard 

« 60287, 80387, & Weitek Co-Processor Support 
2 Serial, 1 Parallel, & 1 Game Port 

« Fully DOS, Unix, & OS/2 Compatible 


brager aril pag 
a" S| x lonitor 
65MB (22ms) Hard Orive $2895 
reenter 

14° 1024 x 768) Monitor 
| 65MB us) Hard Oke ; $3095 
» 4MB RAM Upgrada Dnily $400 

110 Meg Hard Drive Upgrada Diy $250 
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Concorde Graphics 


Workstations 
Standard Features: 


¢ 80286 or 80386 Processor @ Zero Wait State 
 Expaadabia to 4MB/8MB aa System Board 
Page Interleaved Memory Architecture 
Advanced Chips & Technology NEAT Chip Set 
¢ 384K Shadow RAM Caching for BIOS 

© 1.2MB 5.25-Inch Floppy Disk Drive 

¢ 1.44MB 3.5-inch Floppy Disk Drive 

« Fast Access 65MB-22ms Hard Drive 

¢ 1:1 Interleave 16-Bit Controlier 

« Fast 800 KB/sec Oata Transfer Rate 

* 32K High Speed Hard Orive Cache 

© 14” Saiko 1430 SVGA/8514A Monitor 

+ ATI VGA Wonder Card 16-Bit with 512K 

© Tactile 101 Key Enhanced Keyboard 

¢ MS Compatible 3-Button Mouse 

© 2 Serial, 1 Parallel, & 1 Game Port 

Desk Top Vertical System Enclosure 

¢ Or. Halo Ill Graphics Software 

« Fully DOS, Unix & 0S/2 Compatible 


esven cass 768) Mon 
14 
BEMB (22195) Herd Ore ia $2695 
co ee 
y SVGA it 
BOMB (eee) Hard ore ill $2995 


4MB RAM Upgrada Daly $400 
110 Meg Hard Drive Upgrada Daly $250 
150 Mag ESDI Hard Drive Upgrada Add $700 
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Flash Cache 386 


Systems 
Staadard Features: 


© Top Rated Mylax/AM) 386 System Board 

¢ Intel 20MHz, 25MHz, or 33MHz 80386 Processor 
« 64K Static RAM Cacha @ 20 Nana's 

« Eight Layer Design Made in U.S.A. 

© 1MB of 32-Bit RAM / Up To BMB on Board 
Page interleave Memory Architecture 

* 1.2MB 5.25-inch Floppy Disk Drive 

«© 1,44MB 3.5-Inch Floppy Disk Drive 

« Fast Access 65MB-22ms Hard Drive 

« 1:1 Interleave 16-Bit Controller 

« Fast 800 KB/sec Oata Transfer Rate 

32K High Speed Hard Drive Cache 

+ 14" Seiko 1430 SVGA/8514A Monitor 

+ ATI VGA Woader Card 16-Bit with 512K 

* Tactile 101 Key Enhanced Keyboard 

» 2 Serial, 1 Parallel Port, & 1 Game Port 

+ Desk Side Vertical System Enclosure 

¢ BO387 & Weltek Math Co-processor Support 
2 Year Warranty on System Board 

* Fully OOS, Unix & 0S/2 Compatibie 


reaction 

"s x itor 

SMB (220) Hrd Oe ‘i $3395 
Bay: aed 3867* bg RAM 

14° S' 1024 x 768) Monito! 

BoB (2a) te te oe $3995 
apd Sr ot ee, 

4” SVGA (1024 x 768) 

SSM (aon) Hard Die “we $5845 


Compilets lins of video and hard drive configurations avaliebis for sii systems. 


ORDER NOW 


¢ Custom Configurations Available 
¢ 30 Day Money Back Guarantee 

« System Board Upgrade Guarantee 
¢ 15 Month Warranty Parts & Labor 
« Lifetime Toll Free Tech Support 

¢ Prompt 48 Hour Shipping 


Sales 
Monday - Friday 7:00 AM to 7:00 PM (PST) 
Saturday 10:00 AM to 4:00 PM (PST) 


Techmcal Support 
Monday - Friday 8:00 AM to 5:00 PM 
Saturday 10:00 AM to 4:00 PM 
We accept Mastercard, Visa, (No Surcharge), 
AMEX (3% surcharge), cashiers check, cash, 
or money order. 30 Day Money Back Guarantee 
does not include shipping charges. All prices 


BUY WITH CONFIDENCE 


1-800-678-2799 


FOR INFO: (602) 345-6151 
FAX (602) 345-0110 


TRI-STAR 
COMPUTERS 


1520 W Mineral Ad Tempe. AZ 852B3 
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More good news: Hundreds of great Windows applications are available right now, as you read. 





Hicrosoft Excel FFBLNS 64. XL i 
@ File Edit Formula Format Oata Options Macro Window _ Help 
B = 
Future Fortune Compary Consolldated Balance Sheet 
Assets a 1988 1987 s«986 
Current Assets $132,546 $104,668 $91,787 $6 
Accouns Receivablqgumameme _————— i 
Inventories | =| Designer - NKTSHRO2 ORV eco h a 
Other Fille €dit praw view Change gQrrange [Line 
Total Current Assets |] pattern Text 
Other Assew | 
TOTAL ASSETS 


Sales VolumetoTrend ot 
Liabilities and Stock 
Current Liability 
Account Payable 
Customer Deposits /T]] 
Royaldes and Commi! 
Accrued Compensaty 


Nows Payable | 
Income Taxes Payah 









should be the standard 6 em. while 
the thickness of the cookie should 
be redaced w .0$ cm. PRC account 


Old sayings may cost 
- Future Fortune 
Ithasbeen roughly 68 years 
since FFC last created new for- 
tunes But in light of the new 
Jogo and the whole new look 
broughttothe company inthe 
’ past year, the board of direc- 
tors has unanimously voted to 
replace the old fortunes. Presi- 
dent Jim Dearing explained, 
"Aswe exit the 1980's, people 
no longer believe in the same 
old lines, it's time to change", 








An entire environment that let: 


JPOXJ YOSOIIJA | 


Hay 11403 


sesngesese 






Fortune Teller 







Ing is whea our trade dimple ie 
placed on the coke. As the arrows 
Indicate, itis Important o pull down. 
on both sides of the cookis as the 
dimpts ts pushed is tres the 





Wed like 


everyone who's 


dows 
lications on 


apart time basis 


toplease stop, 


The trouble with using Windows™ applications 
every once in a while, is that youre only amazingly pro- 
ductive every once in a while. 

This has got to stop.Which is why 
theres the Microsoft® Windows envi- 
ronment—the first and only graphical 
environment to let you work with 
multiple Windows or DOS applica- 
tions without ever closing a single 
file, or sguiting asingle program. 

‘ou may never see your 
C prompt again. Just give Microsoft Windows a Asser 
work week and you'll be pointing, clicking, cutting, 
pasting and flying through your work with the greatest 
of ease. Cut from a spreadsheet and paste onto a word 
processing document—without scissors and a copy 
machine. information, link files and programs, 
then watch your data get ported automatically, or if 
you prefer, at your command, 

Call us at (800) 541-1261, Dept. J88 for more facts 
about how Windows can open up doors, and for our free 
Windows Shopping Catalog, 

And see how the only way to get the most out of 
your Windows, is to look into ours. 
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Making it all make sense 
50 United States, call (800) 541-1261, Dee i In Canada, calt (416) 673-9811. Outmde the 


Customers inside the 
US, and Canada, call (206) 882-8661. © 1989 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft 
Jogo are regnetered trademarks and Making 1 all make sense and Windows are trademarks of Microsoft Corporation. 


Master of 


Business Att. 


drawing and chart/grapbics realms 


“Graph Plus ts an all-in-one business 
Presentation powerbouse — int both 
CUENT © PC Magazine — “Best of 1983” 


a 


o 
- 
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meee 
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—_— Graph Plus creates eve-catchinig oietpid to Matric 
= VideaShou CGM Prstscripr® and HP Pasnitjet: provers, and film reconters 


et your MBA in business 
G graphics with the award- 
winning Micrografx: Graph Plus™ 
Graph Plus elevates your ideas to 
a degree of sophistication once 
available only from professional 
graphic service bureaus. Your data 
is instantly transformed into 
dazzling charts, illustrations, 
overheads, and slides with the 
program that both PC Magazine 
and InfoWorld voted as best in 
its class. 


Compare Graph Plus with Harvard 
or any other business graphics 
program. For ease of use, power, 
and flexibility, we think you'll agree 
that Graph Plus is the obvious 
choice. Call us at 800/272-3729 for 
a Graph Plus demonstration disk. 


Graph Plus. 
The Art of Business. 


A MICROGRAEX’ 


75081 © 214/ 234-1769 « BOW272-37: 
‘Surrey House © 34 Eden Sveet « Kingston, Surrey « 05-547 1638 


f?) 


paver a nd hs Scropres Not ss Manes ‘Graph Pas are waddemarts of Mivograts tne. 
etradornark of General Parametres inc Pesitianpt = s repelered Keceman of Asche Systems. Inc 
manulacirern 


GPPCM10.203 


Pardjot « a trademark of Howier-Pachard, inc All othe: products are tracernaves of they reapectve. 


Letters 


gether, when in fact the keys are actually 
positioned .25 inches apart, the same distance 
found on standard desktop keypads. 

Furthermore, while it is true that the 
GRiDCase 1520 does not accommodate 
standard expansion cards, it does accept 
proprietary EGA/VGA, Ethernet, serial 
adapters, and 3270 cartridges that are 
inserted into the rear of the computer. 

The GRiDCase 1535 EXP, an 80386- 
based laptop, accommodates one XT- and 
one AT-compatible expansion card. 

Rich Lull 

Director, Marketing Services 

GRID Systems Corp. 

Fremont, Califomia 


ry AND ON THE SEVENTH DAY... 

t IT WAS STILL PRINTING OUT 

| enjoyed reading about forms-generation 
software in your June 13, 1989, issue 
(‘Forms Software Fills in the Blanks”). 
However, | was surprised by your Editor's 
Choice of Per:FORM, a program that took 
4 minutes and 50 seconds to print out a 
sample form. 

A program that turns my 8-page-per- 
minute laser printer into a 5-minute-per- 
page laser printer is not making the best 
use of my investment. On the other hand, 
| have found that a forms compiler can 
create a moderately complex form that will 
take only a few seconds to print. 

WYSIWYG appears to save time in 
creating a form at the cost of increasing 
the time it takes to print it. If lam creating 
a form that will be printed only 50 to 100 
times, then WYSIWYG might be the way 
to go. But if the form will be printed hun- 
dreds or thousands of times, the extra few 
minutes it takes to create the form with an 
“ungainly” compiler will be repaid many 
times over. 

N. C. Werner 

Prince George, British Columbia 

Canada 


lim] IF AT FIRST IT WON'T INSTALL ... 
take exception to Jay Munro’s letter 
(Letters, PC Magazine, July 1989) in which 
he claims that the automated INSTALL 
program for OS/2 does not work. | believe 
that there must be something missing from 
the picture he paints. 
| say this because | have recently in- 
stalled OS/2 on over 50 IBM PS/2 Model 
70s without encountering a single prob- 


lem. The automated INSTALL program 
worked perfectly. Then again, | used IBM's 
OS/2 Extended Edition 1.1 on an IBM 
machine. Perhaps Mr. Munro was using a 
version of OS/2 from a hardware manu- 
facturer that was not as thorough as IBMin 
its installation routines. 

Richard Curry 

Garland, Texas 


‘eu LEARN LOTUS AND 

FLATTEN THAT STOMACH 
John Dvorak sure hit the nail on the head 
in your August 1989 issue (Inside Track) 
when he talked about how to do weight 
training with computer books. 

I thought these tomes were really get- 
ting heavy when | purchased Miriam Liskin's 
Advanced dBASE Programming at 901 
pages. Then | picked up Greg Harvey's 
Lotus 1-2-3 Desktop Companion, which 
weighs in at 976 pages. 

But the one that finally did it was none 
other than PC Magazine's own DOS Power 
Tools. This cube of abook contains 1,275 
pages and a floppy disk! 

Jack Thompson 

Arlington, Virginia 


joau.! C-ING IS BELIEVING 
Congratulations on producing utili- 

ties and source listings using the C lan- 
guage. I'm pleased to see that you're 
adopting this wise policy for a language 
that is so popular in today's computer 
world. 

Jay Rogers 

Winston-Salem, North Carolina 


CORRECTIONS & AMPLIFICATIONS 


Because of a production error, the 
following line 


SHELL=COMMAND.COM /P /E; 320 


was omitted from the letter **Getting 
a Handle on the DOS Environment” 
in the September 12, 1989, Tutor 
column. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magaziue, One 
Park Avenue, New York, NY 10016, 
oruploud to PC MugNet (see the “By 
Modem” sidebar in the Utilities column 
for access information). All letters 
become the property of PC Magazine 
and are subject to editing. a 


OCTOBER 31, 1989 PC MAGAZINE EE 


See Us At Comdex! Booth B1347 


FREE 
FONTS* 


WITH PURCHASE OF 









PostScript Languoge 
Interpreter for the IBM PC 


PostScript 


On «ANY Printer 


"7195 


Gain access to your 
word processor's 
PostScript features: 
Font Scaling, Rotation, 
Kerning, Graphics, etc. 
GoScript - $195 - With 13 Fonts! 


GoScript Pius - $395 - With 35 Fonts! 
Both Include our High Quality, Scalable Outline Fonts 
















inciudes Drivers for: NEC Pinwriter, 
HP LaserJet li/iiD/+, DeskJet/+, PaintJet; 
Canon LBP-8lli/ii, BubbleJet BJ130; 
Epson LQ and FX; Toshiba 24-Pin; 
Fujitsu OL 24-Pin; Panasonic KX-1124, 
IBM ProPrinter, Quickwriter, Quietwriter Iii; 
intel Visual Edge System; Siemens PT-90 


*Send a copy of your retail sales 
receipt with your GoScript 
registration card, and receive 


16 ADDITIONAL FONTS 
FREE 


Caii for Details. Limit 1 per retail customer. 
Offer good through December 31, 1989. 


ORDER TODAY! 
Contact Your Local Dealer 
or call the LaserGo Order Line 
(800) 783-2200 


In Canada, Contact: CDP Communications 
Toronto, ON, TEL: (416) 323-9666 FAX. (416) 323-3878 


Cae Inc 








TEL: (619) 450-4600 
FAX: (619) 450-9334 
9369-A Carroll Park Drive, San Diego, CA 92121 
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Our Swans 
make waves. 


The Swan line of computers is creating waves of 
excitement among computer users. One reason is 
price. Swan computers are true bargains, offering 


you the most for your investment. But price 
doesn't tell the complete value story. 

Swan computers are solid, reliable performers 
... assembled by Tussey Computer Products, a 


solid, reliable company with a tradition of unsur- 


TECHNOLOGIES ahd 
passed customer satisfaction. 


Swan computers are highly compatible. In fact, all Swan computers 
feature the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 
And the benefits keep coming, wave after wave... 


30-Day Satisfaction Guarantee 

If you're dissatisfied with any Swan brand name product, you can 
return it within 30 days from the date of shipment and get your money 
back. No questions asked.* 
Toll-free Technical Support 

When you own a Swan, you can call our toll-free number and be in 
touch with our expert technical and service staff. They'll answer your 
questions and help you take fullest advantage of your system's capabilities. 
Full 1-Year Warranty 

Every Swan brand name product is backed by a full 1-year warranty on 
parts and labor. A second year of coverage is available through the Swan 
Extended Warranty (SEW). Ask for details when you order your Swan. 
Fast, Sure Delivery 

You want your Swan up and running and doing its job for you. Fast. 
So any order we receive before 4 p.m. EST is shipped the same day. Even 
orders received after 4 p.m. are shipped within 24-hours.** 

We also insure your order at no cost to you. And we don't charge your 
credit card until your order is actually shipped. 


Convenient On-Site Service 

Swan offers you the valuable option of on-site service from Sorbus*, 

a Bell Atlantic™ Company. When your computer needs serviced, an expe- 
rienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 

Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 
Department toll-free at 1-800-468-9044. Learn how a Swan can be a busi- 
ness animal ... or a teacher's pet. 

Swans make waves in the computer industry. 

With their compatibility, reliability and performance, Swans add up to 

value for their owners. So it's no surprise that Swans are making waves in 


the computer industry. Waves that may make some competitors run for 
safer ground. 


Read what computer journals are saying ... 
" . If you enjoy getting the most performance for your dollar, the Swan ... 
is a good alternative” to showy, more expensive brand names. 

— Computer Shopper, April 1989 
"The excellent manual and 30-day money-back guarantee both indicate 
that Tussey Computer Products values customer service." — PC Resource 





Swan 386/20D 


“Tussey's Swan 386/20 flies.” 

— Computer Shopper, April 1989 
Gracefully combining powerand perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 


© 80386-20 20/8 MHz Norton SI 22.0 
« MS-DOS’, OS/2" & UNIX* Compatible 
© Phoenix BIOS 
© 1MB of 32-Bit RAM Expandable to 16MB 
of 32-Bit RAM 
¢ Shadow RAM for Video & BIOS 
© Memory interleave for near 0 Wait State 
© 80287 & 80387 Co-processor Socket 
© 200W Power Supply 
© 5 Device Bays: 3 Exposed, 2 Internal 
© 1,2MB 5.25” or 1.44MB 3.5" Floppy Drive 
© Dual Ftoppy/Dual H.D. Controller 
w/l:l interleave 
© Ports: 2 Serial, 1 Parattet 
© 8 Expansion Slots: 1) 32-bit, 4) 16-bit, 
3) 8-bit 
¢ Enhanced 101 Key Keyboard 
* Clock Calendar w/Battery Backup 
¢ Swan Setup & Utilities Diskette 
Options: 
© 80287 or 80387 Co-processor 
© Upgrades: 2, 4, 8, 10 or 16MB 
* GW BASIC/MS-DOS add $89 


Base 1 Single Floppy, No Video 

386200 
Div pow [Moore] ss | 
[zt imerisre 152399 |$2448 | $2598 | $2898 | 


Tower Case Option for 386/20 
w/230W power supply add $300 
















* leer returned must be as-new, without modificahon or damage 
All warranty cards, manuals and packaging must be included 
Retum slupping, must be be prepaid and insured. bearing a RA 
(Return Authonzation) on the shipping label Sorry tupping 
charges and upgrade fers are not refundable 


™ Custom configured systems may take longer Em 


Swan 386SX 


This system gives you 386 compatibility, 
power and performance ... at a 286 price. 


© 80386SX 16/8 MHz Norton SI 17.6 
¢ MS-DOS®, OS/2* & UNIX® Compatible 
© Phoenix BIOS 
© 1MB RAM Expands to 8MB on Systemboard 
© Shadow BIOS 
© Memory interleave for near 0 Wait State 
© 80387SX Co-processor Socket 
© 200W Power Supply 
° 4 Device Bays: 3 Exposed, 1 Internal 
© 1,.2MB S.25" or 1.44MB 3.5" Floppy Drive 
© Dual Floppy/Dual H.D. Controller 
w/1:1 Interleave 
© Ports: 1 Serial, 1 Parallel 
© 8 Expansion Slots: 6) 16-bit, 2) 8-bit 
© Enhanced 101 Key Keyboard 
© Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
tions: 
© 80387SX Co-processor 
© Upgrades: 1.5, 2, 3, 4,5, 6 or 8MB 
© GW BASIC/MS-DOS add $89 


$1399 


Base System with Single Floppy, No Video 
[3866K | aE 
Include Monitar & Video Ada 
are pee | Mone | 
[ettintatene_|$1799 [$1848 | $1996 | $2298 | 
Eitinwiee_|$1899 [$2048 | s2198 | $2496 | 
ie fe me ee [sz 
AEs [see | ss [so 






















Swan 286/12 


You probably never thought you could 
get into a reliable business system this 
inexpensively. But with the 286/12, you 


can. Now. 


© 80286 12.5/6.25 MHz Norton $112.3 

¢ MS-DOS®* & OS/2® Compatible 

° Phoenix BIOS 

¢ $12K RAM Expands to SMB on Systemboard 
* Shadow BIOS 

© 0 Wait State 

* 80287 Co-Processor Socket 

© 200W Power Supply 

¢S Device Bays: 3 Exposed, 2 Internal 

© 1.2MB 5.25" or 1.44MB 3.8” Floppy Drive 
¢ Dual Floppy/Dual H.D. Controller 

© Ports; 1 Serial, 1 Parallel 

¢ 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

¢ Enhanced 101 Key Keyboard 

© Clock Calendar w/Battery Backup 

¢ Swan Setup & Utilities Diskette 
Options: 

© 80287 Co-processor 

© Lipgrade to 640K, 1, 2,3 or SMB 

*¢ GW BASIC/MS-DOS add $89 


$899 


Base System with Single Floppy, No Video 


leo Adapter 
Drive Options | Mono| Nong’ EGA | VGA | 
Et nesene [51299 [51348 |51698 | $1798 | 


ena [ores zs [sz 








Swan XT10. 


The perfect budget-priced home com- 
puter. A solid, reliable, compatible per- 
former. 


© 10/4.77 MHz 8088-1 

© Phoenix BIOS 

© 640K of RAM 

© 0 Wait State 

* 8087 Co-Processor Socket 

© 150W Power Supply 

© 4 Device Bays: 2 Exposed, 2 Internal 
© Single 360K Floppy Drive 

© Ports: 1 Serial, 1 Parallel, 1 Game 
© 8 Expansion Slots 

© Enhanced 101 Key Keyboard 

* Clock Calendar w/Battery Backup 
© Swan Setup & Utilities Diskette 
Options: 

© 8087 Co-processor 

© 3.5” Floppy Drive 

© GW BASIC/MS-DOS add $89 


$549 


Base System with Single Floppy, No Video 


VIDEO OPTIONS 






Include Monitor & Video Adapter 
Dave Options [Mono!] CGA [EGA | VGA | 
een _| wns nm 
aon | 

zero] 79] sia sar | se 


5 ae Single 360K Floppy Drive 
* Upgrade from 12° to 14” Flat Screen, add $49 







Toorder: No surcharge on Discover, Visa, MasterCard or AMEX. 
* Your credit card is not charged until your order is shipped. 
Shipping: 3% or $5 minimum for UPS Ground. Call for smpping 
charges on Express Air, APO, FPO, AK, Hl and all foreign orders 
© If part of your order is backordered, the remainder will be 
shipped UPS Ground ¢ Allow 2 weeks for personal and company 
checks to clear. * Defective items replaced or repaired at our 
discretion. PA deliveries add 6% sales tax. * Prices and terms 


subject to change without notice 
E ‘i ey 7 





. 
Open: 8a m.-1]p.m M-F, 10a m.Sp.m, Sat, 12p.m.-8p.m. Sun 









Order Now Toll-Free 


1-800-468-9044 


FAX: 814-237-4450 ¢ International: 814-234-2236 


@ division of 


tcp 


TUSSey COMPUTER PROD DG 


3075 RESEARCH ORIVE © STATE COLLEGE.PA © 16801 


Get real compatibility. Call our toll-free 


Make a mating 


number and our expert staff will mate you 

with hardware, software, or peripherals to fit 

your unique needs. And at a price you'll love. 
And when you shop Swan, you'll get the 
benefits of a strong, supportive relationship: 

* We won't charge your credit card until your 
order is shipped. 

* Orders received before 4 PM EST will be 
shipped same day ... and each order is 
insured at no cost to you. 

* You'll deal with a financially sound, 
respected company. 

© We'll be here after the sale to help you. 

* Software orders over 
$100 and accessories 
under 6 pounds will be 
shipped Federal Express. 


PRINTERS 








1191 (240cps, 60 cot, 9-pin) SCall  FX-€50 (otcpy, 80 col, &-pand 

1124 (192cps, 80 col, 24-pin) . $Call  FX-1050 (2o4cps, 132 cot, pind 
1595 (240cps, 132 col, Spm)... . $449 LQ-520-(180eps, 80 col, 24-pint 
1524 (240cps, 132 col, 24-pin) .... $569 LQ-850 (2s4cps. 80 col, 2¢-pind 
1624 (t92cps, 132 col, 4-pind $Calt LQ-1050 c2o4eps, 132 col, 24-pind .. 


4450 (11 ppm tascr printes) LQ-2550 :400cps, 122 col, 24-pin) Epson 


all 





NX-1000 Rainbow 


172 (180 cps, 60 col, % pin)... ~ 


$Calll 





(eps, col, Hpin) $229 182 Turbo (220 cp, 80 col, pin) §Call 
NX-15 (120cps, 132 col, &pint $349 321 (00cps, 132 col, 9 pind - $469 
NX-2400 (17icps, 80 col, 24+-pin) _ $Call 380 (180 cps, 80 col 24-pind SCall 
390 (270cps, 80 col, 24-pm) .. $469 
391 (27icps, 132 col, 24-pm) $659 
393 (4S0cps, 132 col, 24-pand $Call 
Citizen 
126D (120 cps/9-pin).... $159 
189D (180cps. 80 col, pin) ... $179 
Kodak/Diconix 
: 150+ (1 ; — 
LASER PRINTERS [ieeeaseet tae ae 
HEWLETT 
PACKARD 
KKX-PANSO -—anseererneerousmenee $1375 Deskjet (240cps, 80 col)... $599 
Hewlett-Packard Deskjet Plus (240cps, 80. col). $Call 
Laserjet Series 11 Paintjet (167cps, 80 col) ......... 51049 
* Bppm/SI2K ........ 





LaserJet Series HD 


eee 
Open: 8a.m-tlp.m M-F, 10am-Sp m Sat, 2pm-apmsun TUSSEY COMPUTER PRODUCTS 











MONITORS 
— TTL Monochrome — 
Magnavox 7623 Amber .... ....... $99 
Packard Bell with talt/swivel 
Amber or Green .. e 


Samsung 14” Mono Flat 











RGB/ eS 
Magnavox 8762 . . $249 
Magnavox 8515 $2a9 
Samsung SC452C $219 
Swan RGB + +e $219 

EGA ———— 


Imtec 1453 .. 








Magnavox 9053 
Packard Bell 1431 . ... ti 
Multisyne 
Imtec 1455N Multi. - $419 
Mitsubishi Diamond Scan ... ... $499 
NEC Multisyne 3-D . $679 
SCall 


NEC Multsync Plus. .... 
Sony 1304 . =e 








Amdek 732 ..... 
Imtec 145°. 

Magnevox 7749 (Grey Scale) 
Magnavox 9082 
NEC Multisyne 2a - 


PC ADD ON BOARDS 


1/0 card XT or AT... 
Micron 

RAM Card (MB-28-DH) 
populated w/2M8 RAM 
TOPS 
TOPS/DOS 2.1 
Flashcard .. 
Net Pnnt 
Teleconnector ... 



























8087 
8ON7-1 
8087-2 . 
80287 
0287-8 
BU287-10 
BORTSX 
80387. 16. 
80587. 20 
BA387-25, 
BIGH7-33, 
AboveBoard Pus 
Aboveboard Phas 1/0 
Connection Ce-processor $C ath 
InBoard 386/0C $589 
Call for Daughterboard Pricing 





$449 


Wdn 
TECHNOLOGIES 















a aziision of 























—_—__ Ear 

ATI 

EGA Wonder 800 . we $199 

Paradise 

Autoswitch 480........ $169 

Swan 

EGA Card) 9... eee cee ce S149 
VGA 

ATI 

VGA Wonder (256K) §299 

VGA Wonder (512K) $359 

Orchid 

Pro Designer VGA mes $279 

Pro Designer VGA +. ... + $369 

Paradise 

VGA+. $219 

VGA Professional. ~ $349 

VGA $16 cece ree coe $269 

Swan 

VGA Card .... ne $179 

Video 7 

VEGA VGA $249 

Fast Wnte VGA ... ~ $319 

VRAMVGA.. .. «+ $469 

—— Misc.———_ 

Swan 

Switchable (Mono/CGA) ._ ... $69 


TOSHIBA 
LALTOPS 


T1200 GOMHe2) . 
T1600 (2Mttz/20MB)_ $3259 
T3100e (12MHz/20MB) $2749 

Cali for other Toshtha models 


« $1379 





BS 5.25" 
Bonus DS/DD — $695 
MAXELL DS/DD $19.95 $9.95 


VERBATIM DS/DD $1995 $995 
SONY DS/DD $19.95 $10.95 


Call For Pricing on 
Memory Chips! 








5.25" (360K) 
5.25" (1.2MB) 
Sony 

3.5” (720K) 
35° (144M 
Teac 

5.25" (360K) .. 
5 25° (1.2MB) 















PC HARD DRIVES 


Fs 
K/ALERK 
KL320 20MB (40 ms}........ $219$259" 
KL330 32MB (40 ms)....... .$249$299* 


#@ MiniScribe 


8438 30MB (68 ms) . 
3650 40MB (61 ms) .. 
3053 40MB (25 ms) .... 


AD Seagate 


‘ST-225 20MB (65 ms) ...... $219/$259* 
ST-238 30MB (65 ms)...... 
ST-125 20MB (40 ms)... 
ST-151 40MB (24 ms)..... 
ST-157R 48MB (28 ms) 
‘ST-251-1 40MB (28 me) 
‘ST-40% 80MB (28 ms) .. 


iMPRIMIS 


GD conteer Dara 
BOMB (28 ma)... eon «$629 
1S0MB ESDI (65 mall "$1299/$1495° 
“Kit Price - includes cables, controiler 
and mounting screws. 








SS Seagate 
ST 157R Hard Drive 
© 48 MB formatted 
© 3.5” Technology 
with Adaptec RLL 
Controller 
41:1 Interleave 
® Supports 2 Hard Drives 


& 2 Floppy Drives $489 


Call Today & Ask For Our Free Catalog 


3075 RESEARCH DRIVE « STATE COLLEGE.PA * 16801 


Order Now Toll-Free 
1-800-468-9044 


FAX. 814-237-4450 © International. B14-234-2236 


call. 1-800-468-9044 



























MICROSOFT 
EXCEL 


VENTURA 
PUBLISHER 


4 f 
‘Ey 
< 


¥ 














SOFTWARE 
AMERICAN LOGItTECH 
Design CAD 36/3-D.... $155/$209 Finesse. . $89 
ASHTON-TATE LOTUS 
dBase T+ /TV 0. SCall$459 Agenda . ss $269 
BEDFORO 123 v.2.2/30 $Call 
Integrated Accounting ........... $159 Freelance Plus .. §339 
BLOC PUBLISHING Magellanigt: SCall 
Personal Lawyer... .. Symphony $439 
Popdrop ..... MERIOIAN 
Formfiller .. Carbon Copy Plus ... $12 
Formtool ........ MtCROSOFT 
BORLANO Excel ee. pmeeienneeeee $Call 
Paradox 3 0....... 5449 Flight Simulator3 0 $35 
Qualtro ...... $169 =MS-DOS & GW BASIC . S$Call 
Turbo C 20 pais $107 Quick BASIC... $67 
Turbo C Professional . $199 QuickC.. 
Turbo Lightning ...... ~ $69 Quick Pascal ae 
Turbo Pascal 5.5.0. 599 © Windows 286/386 .... 
Turbo Pascal Professional... $169 Word50 ........ e 
BROOERBUNO Worksaegg . sad 
Print Shop/Companion .. $34/837_ PETER NORTON 
CENTRAL POINT Norton Commander... - $54 
Copy IPC. .. $27 Norton Utihties $55 
Dehixe Opt $199 Norton Advanced Uhbhes ....._ $79 
PC Tools Detuxe 55... . $79 QUARTERDECK 
COMPUTER ASSOCIATES DESQVtew /DESQView 386 §79/5119 
Supercale 5 $Cal) QEMM -. .. ec | 
COREL REFERENCE SOFTWARE 
Corel Draw 1.1. . $Cal) Grammatik Ill ....... a 
DAC SOFTWARE SAMNA 
Dac Bonus Pack ese stig Ami/Am Pro . + $99/SCall 
Dac Easy Accounting 40...... $§Call_ SOFTWARE PUBLISHING 
Dac Easy Payroll 40... $Call_ First Publisher et . $79 
Lucid BD... — $69 Harvard Graphs .... . .$Call 
Call for Prictag on Tutora PPS First Chowce 30... $89 
DELRtNA PFS Professional Write $138 
Perform. +. $Cal SYMANTEC 
FIFTH GENERATION Grandview .. $195 
Fastback Plus ..... memes S104 Q&A o $209 
FOX a 
imehine 30. ms 
Foxbase+ /386 en eee F199/S 299 THREE O GRAPHICS 
FUNK ive Junior... ~ $8 
pone: for 123/Symphony $89/S89 WORO PERFECT 
JeWAYS oo we oe avs SAB Libracymomtn 
GENERIC SOFTWARE Word Perfect 5.0 
Generic CADD Level 3... $169 WORDSTAR 
INTUIT Wordstar Professional v 5.5 ..... $199 
Quicken 3.8. 26 nee: $37 Wordstar v 5.5 Upgrade --$Call 
LASERGO XEROX 
GoScript/GoSenpt + .......$125/$239 Ventura Publisher 2.0 ...... .... SCall 


MODEMS 
ATI 
2400 ete Internal ,. 


Hayes Smart Modem 
1200 bd Internal/External .$259/$289 
2400 bd Internal /External S$Call 
Practical Peripherals 

2400 bd Internal /External $149/$199 


~ $159 


2400bd MNP Int /Ext — .$149/$199 
Swan Technologies 
1200 bd Internal /External — $69/$89 


2400 bd Internal /Extemal . $99/9149 








IMS! 

Optical Mouse 

w/Dr Halo ltl $72 
Microsoft 

Mouse... $109 
Mouse with Windows . $139 
Logitech 

Bus Mouse 20dpn). . $75 
Senal Mouse (320 dpi) $79 
with Pantadd . . . $10 
ScanMan. . $1as 


Swan Peripherals... 


Supan Feather your nest 
Tecnovoses) for less, 


Top-quality Swan peripherals can make your PC an even better place 
to work and play ... and at prices that won't crack your nest egg. 

Every Swan brand name product comes with a 30-day, money-back 
trial guarantee. And every Swan product is backed by a full one-year 
warranty on parts and labor. You also get toll-free technical support 


and customer service. 


You'll be tickled when you discover what a reliable Swan add-on 
can do for your home or office PC system. 





Swan Modems 
Make the world your partner. With the Swan 


Modem, ‘ll be able to communicate with 

other PCs and information services around 

the world through your pulse or touch tone 

pire: You'll tap into a world of data and 
den your horizons. Every Swan Modem 

comes complete with communication soft- 

ware and full documentation. 

* Hayes* compatible * Auto answer/dial 

® Include PC Talk It software 

2400 bd internal* ...... somennsoae $99 

1200 bd intermal ......sssccssssccsecsessseeses $69 








2400 bd external ......... . $149 
1200 bd external $89 





* inclades Sit Com 0 35 software 






Swan Tape Backups 
Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge ... reliably, 
convenienlly and economically. A Swan tape 
drive can be installed on any Swan computer 
and most XT- or AT-compatibles. 


40MB XT or AT Internal ........000..$299 
40MB XT or AT Extermal .......0.0-:0$399 


Ta arder: No surcharge on Discover, Visa, MasterCard or AMEX 
© Your credit card is not charged until your order 1s shipped. 








Swan Video Cards 
Different people have different uses for their 
PC's ... from y uses like word proc- 
essing and spreadsheets to today'a more 
demanding appistons, auch as desk! 
pou tation graphics. 

n video can help you better meet 
your needs today ...or helpyou ride the wave 
of technology into tomorrow. 

Switchable Card «Hercules* to CGA 


EGA Card * EGA/CGA/TTL 
© 640 x 480 Resolution .... 


VGA Card « Register-level compatible 
© 256K RAM © 17 VGA Modes ........... $179 


ie PI = aI 








cnet; 


Swan Keyboards 
It'aimportant to have choices. SoSwan | ad 
them to you. ou can depend one an 


family of tactile keyboards for reliable typ- 
ing with either the reassuring audibie feed- 
back of the “touch and click" or the quiet 
response of the "silent" keyboard. 

101 Key Touch & Click or Silent .$79 
84 Key Touch & Click $69 





Shipping: 3% or $5 minimum for UPS Ground Call for stupping 


charges on Express Air, APO, FPO, AK, HI and all foreign orders. 
© If part of your order is backordered, the remainder will be 
shipped UPS Ground. ¢ Allow 2 weeks for personal and company 
checkstoclear ¢ ALL SALES (except Swan products} ARE FINAL. 
© Defective items replaced of repaired at our discretion ¢ PA 
dehvenes add 69% sales tax ¢ Prices and terms subject to change 


without notice 


Swa Nn 4 division of 


TECHNOLOGIES atcp 


TUSSEY COMPUTER PROOUCTS 
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WORRYING ABOUT YOUR PROJECTS WON'T 


KEEP THEM ON SCHEDULE. 


If managing projects is keeping you up at night, get Time Line, the #1 Project Manager. And get a 
good night’s sleep. Time Line has the power to do complex scheduling work for you. And the speed to 
reschedule fast when things change. Its fully customizable Gantt charts, PERT charts, 
and reports show you exactly what you need to see, when you needtoseeit.Soyou S==gay==m 
manage in control. Instead of managing in the dark. 

That’s why Time Line is the choice of 48 of the Fortune 50, the #1 best seller, 
rated #1 by InfoWorld and PC Magazine, and voted #1 by PC Week & InfoWorld 
readers.* In just a couple of hours a week, Time Line can put you on top of your 
projects, and keep you there. So you'll be counting succe d 

FREE DEMO DISK, CALL (800) 228-4122 
Ext. 576P CIRCLE 249 ON READER SERVICE CARD 


The #1 Project Manager 


Symantec Corp tec Corporation, 10201 Torre Avenue, C ino, CA 95014. 408/253-9600. 
Time Li PC Magazine's Editor's Chore Award m 87, 83 and 89, InfoWorld and Software Digest’s highest [988 rahng, and was #1 in PC Mil spt cipalang desk ie hele. hep 
andi mma Rena ol react Year- Propet Management category. Its also the # 1 best-selling project manager (Survey of Nahona! and consulting. available, 





= Advisor 


TOSHIBA BACKLIGHT 
| heard about a backlight retrofit for the 
Toshiba T1000 but have been unable to 
find any information about it. Can you 
provide any details? 

B. Eugene Beyt, Jr. 

Lafayette, Louisiana 


The backlight retrofit you’re talk- 

C ing about is the Thin E/L from 

ews Axonix Corp. (2257 S. 1100 East 
St., #2C, Salt Lake City, UT 84106; (801) 
466-9797, orders (801) 582-9271). You 
send the machine to Axonix, and for $295 
they open up the LCD screen, chemically 
remove the reflective layer, and install an 
electroluminescent light panel. They also 
wire in converters to transform AC power 
into DC and put in a sliding switch that 
allows you to dim or shut off the back- 
light. The retrofitting process takes five 
days and adds about 2 ounces to the weight 
of the machine. According to Axonix, the 
phosphors in the new panel have a life 
span of 15,000 hours. 

The panel uses more power, shrinking 
the battery life by about 50 percent. Axo- 
nix offers a $79.95 battery upgrade that 
boosts it to approximately 3 hours; the 
new battery adds another 4 ounces. 

After the retrofit, however, the display 
with the backlight turned off is decidedly 
worse than the original, since they’ve 
removed the reflective layer. 


QUICK PRINTING 

UNDER WINDOWS 

We are a small public radio station that 
puts together a monthly program guide on 
a PS/2 Model 30-021 using PageMaker 
3.0 with Microsoft Windows. We print the 
page proofs—text only—on an HP Laser- 
Jet Il with a 1MB expansion board. 

Our problem is that it can take up to 30 
minutes for the LaserJet to print one page. 
Since the program guide is 36 pages, that 
means 18 hours to print all the page proofs. 
Is the computer the bottleneck, meaning 
an upgrade to a 286 or 386 machine is 
necessary? Or is there a software pro- 


TOSHIBA BACKLIGHT: 
Backlighting your Toshiba 
T1000’s LCD display. 


QUICK PRINTING 
UNDER WINDOWS: 
Improving upon Microsoft 
Windows’ print spooler. 


FROM APPLE DOS 
TO MS-DOS: 
Reconciling the 
Apple Il and your PC. 


WANG-TO-PC WP: 
Converting Wang 
word processor files 
to DOS-based ones. 





gram that will speed up the works? Is there 
a relatively inexpensive solution to our 
problem? 

Frank Baker 

Pittsburg, Kansas 


} First, if you haven’t already done 
PE so, turn off the Windows print 
ET] spooler—it’s notoriously slow. 
Output speed depends on how fast the 
page gets processed, how quickly it getsto 
the printer, and how fast the printer can 
produce the page. In other words, the 
speed depends heavily on your system’s 
CPU and your spooling software. 

The next thing to try is installing Las- 
erTool Corp.’s software print spooler, Las- 
erTORQ ($99; 5900 Hollis St., Suite G, 
Emeryville, CA 94608; (415) 420-8777, 
(800) 346-1353). LaserTORQ sits in 
approximately 19K of your computer’s 
memory and will let you use extended or 
expanded memory, as well as conven- 
tional memory, for a print buffer—the 
place where the computer stores pages 
until the printer is ready for them. 

Normally, a spooler will send data 
through the computer’s parallel port to 


the printer at regular intervals, regardless 
of the speed with which the printer can re- 
ceive it: this speed is usually an estimate 
on the part of the developer and can 
sometimes result in bottlenecks. 

LaserTORQ, on the other hand, checks 
the port’s readiness before sending data, 
thereby eliminating bottlenecks and opti- 
mizing the data transfer rate. Therefore, if 
your printer connects to your system’s 
parallel port, you can get a pretty good 
boost in speed with LaserTORQ. 

Although serial ports automatically 
perform this sort of status query, sending 
data serially is inherently much 
slower—serially transmitted data moves 
one bit at a time, as opposed to parallel’s 
one 8-bit byte at a time. So if you're 
serially connected, you won’t see as much 
of an improvement. 

Once you’ve checked out LaserTORQ, 
if you still find the process unbearably 
slow, then it’s time to think about upgrad- 
ing your machine. If you don’t want to 
spring for a whole new system, you can 
get an 80286 accelerator card, such as the 
SOTA286i (SOTA Technology Inc., 657 
N. Pastoria Ave., Sunnyvale, CA 94086; 
(408) 245-3366) for $445. An upgrade 
like this will provide the additional bene- 
fit of boosting PageMaker’s pokey pace. 


FROM APPLE DOS TO MS-DOS 
I'm looking for information about a copro- 
cessor board for a PC that will allow me to 
run Apple Il programs and read files gener- 
ated by that machine. I'd prefer to upgrade 
my machine somehow rather than be forced 
to purchase one of the slowest computers 
currently on the market. 

Lisa Smythe 

Los Angeles, Califomia 


; To begin with, what you decide to 
PE do depends on which Apple II ma- 
SUG chine you're talking about. If you 
need to interface with the Apple II GS, 
then you’ re limited to sharing files. Since 
the If GS uses a Motorola 65816 proces- 


sor instead of the 65C02 used by the other 


OCTOBER 31, 1989 PC MAGAZINE 


Advisor 


machines of the Apple II series, existing 
hardware and software emulators can’t 
tun II GS software—at least until some- 
one decides it’s worth the effort. 

If that’s your predicament, and your 
PC is near the Apple, you can use Softspoken 
Co.’s Cross-Works to transfer your files 
from one to the other, as well as convert 
them to various word processor, spread- 
sheet, and database formats ($79.95; P.O. 
Box 97623, Raleigh, NC 27624; (919) 
878-7725). You connect the two machines 
via their serial ports; unfortunately, the 
transfer takes place at a slow 19K bps. 

On the other hand, if the other Apple 
Ils are your concem, then Diamond Com- 
puter Systems (470 Lakeside Dr., Sun- 
nyvale, CA 94086; (408) 736-2000) makes 
a full-length 8-bit board for your PC (but 
not Micro Channel PS/2) that will let you 
run most of the Apple Il series’ software 
as well as read and write to the disks. The 
software that might present problems are 
copy-protected packages that require a 
genuine Apple II floppy disk drive to run. 


The Trackstar E and the Trackstar Plus 
2.0, which cost $445 each, have two 65C02 
Processors and 128K of on-board mem- 
ory, as well as a floppy disk controller that 
gives your PC’s drive Apple II compati- 
bility. Trackstar’s software will also let 
you partition your PC’s hard disk drive to 
hold both PC and Apple II programs. In 
addition, you can hotkey between MS- 
DOS and Apple programs. 

If you’ve got a system with TTL video 
output or VGA and an autosynchronizing 
monitor, then you’ll want the Trackstar E; 
analog monitors and PS/2 Model 25s need 
the Trackstar Plus. 


WANG-TO-PC WP 
We need toconvert documents created on 
a Wang word processing system intoa PC 
word processing format. The Wang sys- 
tem can copy documents to an MS-DOS 
disk, except the files are in Wang PC word 
processing format. Do you know of any 
PC-based conversion software that wilt 
convert from Wang PC format to another 
word-processing format (WordStar, Multi- 
Mate, WordPerfect, and so on)? 
Jonathan Golberg, Capt., USAF 
Offutt AFB, Nebraska 


To translate your files, you don’t 
P have much of a choice: Systems 
ey Compatibility Corp.’s Software 
Bridge ($199; 401 N. Wabash, #600, Chi- 
cago, IL 60611; (312) 329-0700, (800) 
333-1395) is the only software package 
that handles the Wang word processor 
format. Luckily for you, when PC Mag- 
azine reviewed format conversion soft- 
ware inthe April 25, 1989, issue, Software 
Bridge fared well enough to earn an Edi- 
tor’s Choice; although the slowest of the 
four software packages tested, it was the 
most accurate. 

With Software Bridge, you have the 
option of translating to Microsoft Word, 
MultiMate, WordPerfect, WordStar, and 
several other word processors, as well as 
intermediate formats such as ASCII and 
DCA RFT (Document Content Architec- 
ture Revisable Form Text). 


ASK THE ADVISOR 

Send your questions to Advisor, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload to PC MagNet (see the 
“By Modem”’ sidebar in the Utilities col- 
umn for access information). Please spec- 
ify your equipment. a 


Mail smarter and save money on your PC using the 


o Po 


One-IF 


ArcList’ —your first punch— 
lets you professionally manage your 
list on your IBM or compatible PC 
with 640K RAM and a hard disk. 
SAVE MONEY: 

@ chiminate duplicates from dBase} 
ASCII or ArcList files; 

Bf mike advantage of postal discounts by 


presorting according to USPS regulations. 


AccuMail™ 
Wi casily knockout undeliverables with 
automatic address correction features; 

i quickly knock down postal costs by 
inserting carrier route and ZIP +4 Codes 


into your existing dBase, ASCII or ArcList files 


Find out more about ArcList and AccuMail! For a FREE copy of 
“How to Manage Your Mailing List’’ call 1-800-368-5806 or write: 


Group I Software, Inc. 

Washi Capital Office Park 
6404 Ivy Lane, Dept. PCM-10 
Greenbelt, Maryland 20770-1400 


Punch 


| 
| © Please rush me a FREE copy of 
| ‘How to Manage Your Mailing List.” 


| CF I'm ready to see ArcList and AccuMail 
| in action. Please contact me at once. 


your second punch—lets you: 


Pee 


GROUP 


GROUP 1 SOFTWARE 
The Direct Marketing Software Company 
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Name 
Title 
Organization 

Street 

| City 

State 


| Telephone ¢ ) 
©1989 Group 1 Sofware, Inc. 






If you're on the firing line, 
vod need Dow jones ale 


stds >} People are counting on te 
(our 


i Relying on your speed. 
ORIN ies pestered 
gah iN : Feel the heat? Not when you'te 

the business news and information 
service from the publisher of The 
Wall Street Journal, Dow Jones & 
Company, Inc. 
| Noone puts ‘you online with 
| business like News/Retrieval. A few 

keystrokes and you're ready to 
screen sales , identify ac- 
quisition candidates and research 
competitors. Stay ahead of events 
and track fast-breaking situations 
like never before. Spot the trends 
that signal opportunity. Spark new 
ideas, develop incisive aoe 
plans, or compile a wealth of finan- 
ial data to give yourself a unique 


Only NevsRotiegl 
ju 
news y seconds ater hit the 
Dow Jones newswires; exclusive 
Sto te ue full of of The Wall 
_ Street |, and fingertip access 
to information from over 185 publi- 
cations, including Fortune, Forbes 
and Business Week; D&B reports; 
detailed Exe of iiek com- 
ies; and more—to help you 
a cool, confident eee 
And we make it unusually i 
Menus guide you eth step of the 
way—one service even lets you enter 
f search commands in plain Engl! 
ASN Discover just how easy it can be on 
Q 0 Sime the firing line—once youre online with 


News/Retrieval. For more 
QQ Mh 


call 1-800-225-3170, Ext 636 today. 
™ ~—_ Dow Jones 
Qo Vie ae News/RETRIEVAL 
Online with business" 

















© 199 Dow Jones & Compary Inc. All rights reserved. 




































Complete ZEOS 20MHz 386 
System. 80MB SCSI Drive! 


Only $2995 
I6MHz systems from $2295! 


The standard by which others 
are measured! Featuring 64K 
CACHE (twice that of most com- 
petitors) providing Zero-Watt 
State performance vastly superior 
to / interleave 

schemes. Incredible Value. 


= High speed Zero-Wait 64K read 
and write-back SRAM CACHE, 
The fastest method known. 

= Genuine 32-bit Intel 80386- 
20MHz CPU. 

= IMB of Zero-Wait DRAM 
Expandable to 1GMB. 

= Fast 80MB, 28ms SCSI 
Seagate Hard Drive, Teac® 
12MB Floppy Drive. 

8 High speed HDD/FDD SCSI 
Host Adaptor with Software. 

a 14" High-Res Amber Display 

with Tilt/Swivel base. Genuine 

Hercules™ brand graphics 

controller, 


ZEQOS 386 Systems 


“Hor Overall 
Excellence... 


PC Magazine, May30, 1989 







Performance Comparisons using PC Labs Benchmark Series 
Release 4: 










® BIOS and Video Shadow 
RAM plus EMS support. Soft- 
ware Included. 


= 101 Key ZEOS Tactile {Click 
keyboard, 


= 2High Speed Serial Ports plus 
one Parallel and one Game port. 
8 1-32, 6-16 and 1-8 bit slots. 


® 80387 math coprocessor support. 

® Rugged ZEOS 5-bay case. 
Including Security and 
LED indicators. 

= Includes ZEOS 24 Hour a Day 
Toll Free Technical Support and 
Customer Satisfaction package. 


Options Galore: Including 14" 
VGA, add only $495. And an in- 
credible selection of hard drives: 
SCSI, RLL, ESDIi or MFM and 
virtually any other add-on you 
could want! 


Order Now Toll Free 


800-423-5891 


FAX Onders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD, COD 
Open 24 Hours a day, 365 Days a year. 


All prnce~ and specifications are subject to change without notice. Please cal! for current pncing and warranty details. ZEOS is a pubbcly traded company, MPLS/St. Paul Local OTC, 







“Out of 104 machines from \, % 


58 companies... For overall \, 
excellence we selected ZEOS \ 
International's 386-16 and 386-20” 
PC Magazine, May 30, 1989 

The Editors of PC Magazine 
came to this conclusion after in- 
vesting “25,000 hours of work by 
60 people testing and reviewing 104 
’386 PCs” The review was thorough 
and their conclusion specific. Simply, 
that out of all the manufacturers in 
the world, ZEOS offers you the very 
best '386 Value. 

In all areas, ZEOS machines 
are top performers. With uncom- 
promising attention to quality and 
detail throughout. Not only do 
ZEOS systems themselves afford 
you the very best Valves in com- 
puting today, they're backed up by 
the strongest after sales support 
in the industry. 

At ZEOS we feel that if a 
company believes in its products 
it should stand Rock Solid 
behind them, 

That's why ZEOS offers Toll 


Complete 25MHz ’386 
Vertical System. 80MB 
SCSI Drive! 


Only $3495 


Complete 33MHz systems 


only $4495! 
ZEOS 25MHz and 33MHz 
80386 systems are the fastest, 
most advanced available any- 
where. Government Computer 
News calls the ZEOS 386-33 
“arguably the fastest MS-DOS 
and OS/2 micro in the world.” 
Review after review, these ZEOS 
systems are selected as the best 
price/performance buys. A power 
users dream! 
8 Ultra High speed Zero-Wait 
64K SRAM CACHE. 
@ Genuine 32-bit Intel 386-25 






i o 


Lae i 


S CHLOR 
«Price is always a 
consideration. So are 

benchmark test results. 

But both factors can be 

deceiving, which is why 

we consider them in the 
context of other aspects 
that will make the differ- 
ence months and years 
down the road. Things like 
quality of construction, 
reliability, expandability, 
and ease of service? 


PC Magazine, On “What 
Makes an Editor’s Choice” 


Performance Comparisons using PC Lobs Benchmark Series 


or 33MHz CPU. Release 4, 


= IMB of Zero- Wait DRAM 
Expandable to 1GMB. 

= Fast 830MB, 28ms SCSI 
Seagate Hard Drive, Teac* 
1L2MB Floppy Drive. 

« High speed HDD/FDD SCSI 
Host Adaptor with Software. 


©1989 ZEOS International, Ltd , 530 Sth Avenue, N.W, St. Paul, MN 55112 All product and company names are trademarks 
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or regratered trademarks of their Tespective 


80385 
Instruction ie 


aay 


6.) 
Dr, Free Technical Support 24 


hoe? 


& Hours a day, seven days a week, 
365 days a year! At ZEOS, we 
believe in standing by our cus- 
tomers whenever they need us. 
Then add our 30 Day 

Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. You’ve 
got the best. 

And when you order your ZEOS 
*386 you can have your pick from 
the industry's broadest selection of 
options. As PC Magazine said, ZEOS 
offers “more options than even 
the most configuration hungry hound 
could possibly need” 

Quality, Performance, Reliability 
and Support. Ovevall Excellence. 
That's why ZEOS is PC Magazine's 
#1 choice. And that’s why ZEOS is 
your best choice as well. So pick out 
that dream machine today and 
order it now with confidence. Your 
choice of ZEOS excellence is Guar- 
anteed. Order now by calling 
800-423-5891. 






a 14" High-Res Amber Display 
with Tilt/Swivel. Genuine 
Hercules® brand graphics 
controller. 

= BIOS and Video Shadow RAM 
plus EMS support. 

« ZEOS Tactile/Click keyboard. 

« 2 High Speed Serial Ports plus 
one Parallel and one Game port. 

«1-32, 6-16 and 1-8 bit slots. 

« 80387 math coprocessor support. 

« Includes ZEOS 24 Hour a Day 
Toll Free Technical Support. 

« 6-bay Vertical case standard. 
Deduct $150 for desktop case. 

Many options available: Including 

14" VGA, add only $495. Plus a 

large selection of SCSI, RLL, ESDI 

or MFM hard drives and more. 


Order Now Toll Free 


800-423-5891 


Conventional 
Mix culation Memory 
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The evolution of the PC has 
been marked by many mile- 
stones. This October establishes 
yet another one, assuming NEC 
has shipped its ProSpeedCSX 
on schedule. The ProSpeed has 
the distinction of being the first 
portable PC to boast a color dis- 
play and the first PC, portable or 
otherwise, to sport a color LCD 
screen. 

The 386SX-based ProSpeed 
comes in an 18.5-pound clam- 
shell package. Including its 
handle, the machine measures 
about 16 inches deep, 15 inches 
wide, and 4 inches high. You 
can balance the system on your 
lap if you really must, but you'll 
need an electrical outlet close by 
if you do; one of the caveats of 
color LCD technology, for the 
time being at least, is the power- 
hungry nature of the high-inten- 
sity backlighting it requires. 

Like other color-screen lap- 
tops you can expect to see in the 
hot-too-distant future (see the 
sidebar ‘‘The NEC Pro- 
SpeedCSX Stands Alone—But 
Not for Long’’), the ProSpeed 
won't come cheap. The base 
configuration—complete with 
10-inch, 16-color display; 
42MB hard disk; and 2MB of 
RAM—vill carry a list price of 
$8,499. Other standard features 
include a 1.44MB floppy disk 
drive, built-in serial and parallel 
ports, and connectors for an ex- 
ternal VGA monitor and floppy 
drive. Two proprietary option 
slots make room for a 1 ,200-bit- 
per-second internal modem and 
an additional 2MB of RAM. 

NEC’s lunch-box ST, the 
PowerMate SX, which is simi- 
larly equipped save for its 
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With First Color Portable 





monochrome 
display, lists at 
$6,595. Assuming other costs 
are roughly the same, the step 
up tocolor adds about $2,000 to 
the cost of the ProSpeed. 

NEC and every other com- 
pany involved in color LCD re- 
search and development, a 
bunch that by and large doesn’t 
like to talk about color LCD 
costs, will no doubt be watching 
closely to see whether buyers 
are willing to foot the bill for 
early stabs at color LCD tech- 
nology. Unfortunately, if our 
evaluation unit—a late proto- 
type—is any indication, the de- 
cision may not be an easy one 
for all but the most color-hungry 
travelers. 

To get a handle on color 
LCD, it’s important to draw a 
distinction between the two 
types of displays every major 

CONTINUES ON PAGE 35 








Pocket Ethernet 
Adapter 

Connects a portable PC 
to a Novell NetWare 


Autolmport 

Moves ASCIl text into 
spreadsheet and 
database files............ 43 


Brief for OS/2 

The most contigurable 
DOS programmer's edi- 
tor comes to OS/2.....44 


PlanPerfect 

Version 5.0 offers two 
alternate user 
interfaces.............4.. 46 


Slick 

Improves AutoCAD's 
file- and drawing- 
management 


capabilities 48 





MultiScope: The OS/2 
Debugger that PM Forgot? 





HANDS ON 
Debugging programs under 
OS/2 is generally less hazardous 
than doing so under DOS. Un- 
fortunately, OS/2 debuggers are 
little more than ports of their 
DOS predecessors, and they 
certainly don’t take advantage 
of the Presentation Manager’s 
graphical user interface. The ar- 
tival of Logitech’s MultiScope 
OS/2 Debugger, however, has 
advanced the state of the art. 
The $299 program makes it easy 
to view and manipulate a pro- 
gram, set and clear watch- 


points, and display the program 
environment from nearly every 
perspective. 

MultiScope is compatible 
with all OS/2 languages whose 
compilers produce CodeView- 
compatible debugging informa- 
tion. This includes Microsoft 
and IBM’s C, Pascal, assembler 
for OS/2, and Logitech’s Mo- 
dula-OS/2. to 

The package contains two 3 
types of debuggers. One is a = 
tuntime debugger that can inter- z 
actively step or trace through a < 
program while the program 8 
runs; the other is a ‘‘postmor- @ 

CONTINUES ON PAGE 34 
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tem’’ debugger that saves the 
state of the program to a file and 
helps you find a problem after 
the program crashes. 

You need only add a single 
line of source code to your pro- 
gram to use the postmortem de- 
bugger. This doesn’t alter the 
source or object code of the pro- 
gram in any fundamental way; 
it’s a function call that starts the 
postmortem debugger in anoth- 
er OS/2 session. 

Because of a Presentation 
Manager limitation, you must 


Data window automatically dis- 
plays the conteots of global and 
local variables as you step 
through the program, letting 
you modify them on the fly. 
With MultiScope, it’s a 
cinch to create program break- 
points, where the debugger will 
interrupt program execution if a 
specified condition is met or a 
selected line of code is reached. 
You can scroll or jump to spe- 
cific lines or procedures of your 
program in the Source window 
and then use pull-down menus 
to set or clear breakpoints. The 
Source window lets you trace 
through your program, stepping 
across or into procedures. An- 
other pull-dowo command lets 
you run the program to the end 





MuiltiScope's windowing interface ofters pull-down 
windowa and 13 waya of looking at your program. 
Countarelockwise from tha upper left ara tha program’a 
source coda, the breakpoint window, tha window for 
dlapiaying program data graphieally, and tha program 
data window. Other MultiScope window icona are 
dlapiayed aeroaa the bottom of tha screen. 


run a character-mode debugger 
in an OS/2 full-screen window 
when debugging a PM program. 
Thus, four programs are includ- 
ed io the MultiScope package, 
since character-mode and PM 
versions of both types of debug- 
gers are provided. 

MultiScope’s innovative in- 
terface sports 13 windows for 
controlling and monitoring the 
state of your program as it runs. 
Assembler and Source windows 
let you view your program in as- 
sembly language; in its original, 
bigh-level-laoguage source 
code (C, Pascal, Modula-2); or 
in a mixture of the two. The 


of the current procedure and re- 
turn to the calling function. 
Program watchpoints—vari- 
ables whose contents are dis- 
played as the program runs— 
can be set and cleared with a 
mouse click. By controlling the 
‘*granularity’’ (the frequency 
with which watchpoints are 
checked) in the MultiScope 
Watchpoiot window, you can 
fiod out where a variable 
changes in a few passes through 
the program. With each pass, 
you can narrow the granularity, 
so that checking occurs at pro- 
cedure entry and exit points or 
upon the execution of any 
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source statement or assembly 
language instruction. 

MultiScope’s Graphic win- 
dow lets you generate a graphi- 
cal display of selected vari- 
ables, including linked lists and 
arrays of structures. Each mem- 
ber of an array and its compo- 
nents are displayed in the 
Graphic window. But that’s not 
the only way to view complex 
variables. Just double-click on 
an array name in the Data win- 
dow and MultiScope will dis- 
play a table of its elemeots. 
Click on an element and its con- 
tents will be displayed. With a 
few more mouse clicks, you can 
traverse a linked list or several 
structures in an array. 

MultiScope makes it easy to 
debug multithreaded programs. 
They're difficult enough to 
write in OS/2; eacb thread of ex- 
ecution maintains its own stack 
and CPU registers like a small 
program that runs parallel to the 
main program. It’s often impos- 
sible to know exactly what 
source-code lines each thread is 
executing at a given point with- 
out setting innumerable break- 
points. But with MulsiScope’s 
Thread window, you can switch 
from thread to thread at will. 

The Thread window con- 
tains a table of your program’s 
threads with each thread’s ID, 
status, and priority. If you click 
on a thread’s entry in the win- 
dow, the Source and Data win- 
dows are updated to contain the 
thread’s code and variables, and 
the executing source lioe is 
highlighted. 

You can also suspend 
threads at any time. Even multi- 
process debugging, in which 
your program runs another pro- 
gram, is easier to do. You can 
instruct MultiScope to start an- 
other copy of itself and debug 


programs. 

Other MultiScope features 
include a Register window, 
which displays the contents of 
the CPU, and a Call window, 
which maintains a hierarchical 
list of the functions called by the 
program. In addition, there’s an 
on-line Help window, a window 
that tracks program source-code 
modules, amemory display 
window, and a Log window to 
track the commands you issue 
and the messages generated dur- 
ing the debugging session. 


If you don’t like the colors, 
Sizes, or arrangement of the pro- 
gram’s wiodows, you can 
change and save them at any 
time. Further customizatioo of 
MulttiScope is possible with a 
configuration file; this contains 
a series of commands that are 
automatically executed when 
you start the debugger. 

MultiScope supports dual- 
monitor debugging so that you 
can display the debugger on one 
monitor and your application on 
another. You also can run the 
debugger on one computer and 
the applicatioo on another, al- 
lowing for a complete separa- 
tion of executioo eovironmeots. 

MultiScope does have a few 
minor limitations. The program 
is too dependent on the use of 
the third mouse button; perhaps 
the authors assumed that you 
would use a Logitech mouse. In 
addition, you can’t display any 
of the windows outside of the 
debugger's maio window 
frame. When you shrink the 
main window, the others are 
constricted inside it. It would be 
useful to have access to a few of 
the debugger’s windows along- 
side other windows on the Pre- 
sentation Manager's desktop 
screen. 

These small faults aside, 
MultiScope OS/2 Debugger is 
the debugger that should have 
beeo included with the Presen- 
tation Manager. The program's 
innovative interface, coupled 
with its powerful and thoughtful 
selection of features, will prob- 
ably change your programming 
habits for the better. t 


| FACT FILE 





, MultiScope OS/2 Debugger, 
Version 1.0 
Logitech Inc., 6505 Kaiser Dr., 
Fremont, CA 94555; (415) 795- 
8500. 


List Price: $299 

Requires: 3MB RAM (4MB or 
more recommended), 2.5MB 
hard disk space, OS/2 1.1 
{Standard or Extended Edition). 
in Short: An OS/2 debugger 
thal makes it aasy to view and 
manipulate a program, set and 
clear wetchpoints, and display 
the program environmant from 
nearly every perspective. A 
must for OS/2 programmers. 
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development effort is explor- 
ing. Both achieve color by plac- 
ing a layer of red, green, and 
blue color filters (tints) over 
each pixel. The difference lies 
in how the displays control the 
liquid crystal to illuminate the 
pixels. 

The most promising technol- 
ogy, and the one that drew 
crowds of admiring spectators 
at the most recent Comdex, is 
thin film transistor (TFT) active 
matrix. TFT LCD displays not 
only solve the two biggest prob- 
lems with traditional LCD tech- 
nology—iackluster speed and a 
narrow viewing angle—but also 
offer picture quality unrivaled 
by even the best CRT displays. 

Companies have produced 
and demonstrated enough of 
these startling displays to con- 
vince people that LCD really 
will revolutionize video elec- 
tronics—but mass-producing 
the displays is a much bigger 
challenge. TFT LCD displays 
use a thin layer of transistors 
and dedicate at least one transis- 
tor to the control of each red, 
green, and blue dot. With three 
dots per RGB pixel and a resolu- 
tion of 640 by 480, a 10-inch 
TFT display would call for a 
minimum of 921,000 transis- 
tors in a continuous 10-inch lay- 
er. 

As yet, no vendor has quite 
mastered the trick of manufac- 
turing such a layer in high- 
enough yields to make color 
TFT profitable in anything but 
the tiny portable TVs that Sony 
and Sharp are successfully mar- 
keting. 

The second technol- 
ogy—and the one used in the 
ProSpeed’s 10-inch dis- 
play—builds on the less glam- 
orous double supertwisted ne- 
matic (DSTN) design already 
used in page-white laptop 
screens. Double supertwisted 
displays work on the same prin- 
ciples as the more familiar su- 
pertwisted version but eliminate 
the blue and green tints created 
by the single supertwist. The in- 
dividual display dots are con- 
trolled by grids of electrodes 














rather than dedicated transis- 
tors. 

The advantage of color 
DSTN technology is that it is 
relatively easy to produce. The 
disadvantages are its lethargic 
nature, comparatively low con- 
trast ratio (15:1 fora typical dis- 
play versus 40:1 or better for 
TFT displays), and washed-out 
colors. Picture quality has 
grown better and will undoubt- 
edly continue to improve, but a 
typical color DSTN LCD still 
doesn't fare well in comparison 
to acolor CRT, much less a TFT 
LCD. 

How does the ProSpeedCSX 
compare? While it’s difficult to 
pass final judgment when work- 
ing with a prototype—NEC was 
still cleaning up the display as 
this issue went to press—even 
the production units are sure to 
be disappointing if you’re ex- 
pecting a display as vibrant and 
responsive as your desktop’s. 
Images seem almost to fade 
onto the screen, and any attempt 
at animation—moving your 
cursor rapidly across the screen, 
for instance—results in obvious 
ghosting. 

Colors tend to be fairly true, 
but the display as a whole, and 
the black background in particu- 
lar, looks washed out. The 
screen on our preproduction 
evaluation unit also seemed 
blotchy and had problems with 
vertical color bleeding, but this 
is the type of problem one 
would expect NEC to solve be- 
fore shipping the machine. 

With a resolution of 640 by 
400, the display also falls short 


The 
ProSpeedCSX’s 
10-inch, 16- 
color display is 
based ona 
double 
supertwisted 
nematic 

design. 


HOW THE NEC ProSpeedCSX 
GENERATES COLOR 


+ Glass (rear) 

* LC layer 

+ Glass (front) ee 
luorescent 

backlight 





The NEC ProSpeedCSX 
builds on standard super- 
twist-nematic (STN) LCD 
technology to generate its 
16-color display. The rear 
polarizer allows only 
light oscillating in 
one plane to pass 
through. The front 
polarizer allows only 
light onented in a 
perpendicular plane 
to pass through. In 
between, the 
orientation of the 
liquid crystal mole- 
cules determines 
whether the light is 
reoriented so that it can 
pass through the front polarizer. 
In their natural, twisted state, the 
molecules guide the light to the appro- 
priate angle. With a voltage applied, the 
molecules straighten, leaving the corresponding pixel dark. 

To generate color, the display triples the number of dots, 
or actual pixels, and incorporates red, green, and blue filters 
into the front polarizer. The filters work just like tinted glass, 
and each set of three corresponds to one effective pixel. By 
turning the colors for each pixel on or off in all possible com- 
binations, the display can produce eight colors—black, white, 
red, green, blue, cyan, magenta, and yellow. Additional 
shades and colors can be produced by varying the rate at 
which the individual dots are activated.—Mitt Jones 
















by Polarizer 
RGB filter/polarizer 


Red 


The NEC ProSpeedCSxX uses 
the spatial color technique 
Blue for generating color. Each 
pixel on the RGB filter/ 
polarizer has three selectable 
color areas. 


Green 





of VGA compatibility, though 
its resolution and 16 colors (out 
of a palette of 64) do a nice job 
with EGA. In addition to MS- 
DOS 3.3, NEC will ship its own 


version of Microsoft Win- 
dows/386 with every Pro- 
SpeedCSX. Windows and a 
slow LCD don’t make fora 

CONTINUES ON PAGE 36 
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speedy duo, but the pairing does 
work. 

The display’s viewing angle 
seemed surprisingly wide for an 
LCD. The display remains 
strong up to angles of about 30 
degrees, and the image was 
readable, if barely, even from 
45 degrees. 

For presentations that in- 
volve more than a couple of 
people, you'll still need a good 
old-fashioned CRT, and the 


ProSpeedCSX will accommo- 
date you here as well. The ma- 
chine makes use of Chips and 
Technologies’ 82C455 flat- 
panel video controller, and this 
controller, supports both the in- 
ternal LCD and an external 
VGA monitor. 

All in all, the ProSpeedCSX 
should prove to be an impres- 
sive machine. The color LCD 
screen won’t bowl you over 
with remarkable picture quality 
nor will it startle you with blaz- 
ing speed, but it does display 16 
simultaneous colors, which is a 
feat in itself for a portable-com- 
puter screen. 

If you can live without a 


color-screen portable for the 
time being, you're probably 
better off waiting for color LCD 


prices to drop and for other . 
manufacturers to make their_, 


move. In the meantime, howev- 
er, the ProSpeedCSX is the only 
game in town for those who 
need color graphics in a DOS- 
to-go machine now. 

One bit of advice: If you de- 
cide the ProSpeed is the travel- 


ing companion you’ve been | 


waiting for, you’d better snatch 
one up when you find it. While 
NEC doesn’t expect a large 
market for an $8,499 color por- 
table, it does expect demand to 
outstrip supply. a 


FACT FILE 





NEC ProSpeedCSX 

_. NEC information Systems inc., 
1414 Massachusetts Ave., 

.\ Boxborough, MA 01719-9988; 

*' (508) 264-8000. 

_. List Price: With 2MB RAM, 

> 42MB hard disk, $8,499; 

100MB mode! with 10-MHz 

ESD interface, $9,499. 

_ In Short: The first color LCD 
portable offers 16 simultaneous 
colors in an 18.5-pound 
package. Prototype shows 
promise despite its rather Fa 

; washed-out screen. } 
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THE NEC PROSPEEDCSX STANDS ALONE —BUT NOT FOR LONG 


by Mitt Jones 
It’s no accident that the list of 


companies investing in color - 


LCD research and development 


reads like a Who’s Who of Ja- 
pan-based consumer electron-, . 


ics giants: Sharp, Sony, To- 
shiba, Mitsubishi, Sanyo, 
Hitachi, and NEC. Imagine a 
25-inch television screen thin 
enough to hang neatly on your 
family-room._ wall and you've 
got the future just about right... 


That vision, and the fecsiey” 


companies stand to make from 
it, ‘is the impetus behind the tre- 
mendous research effort being 


devoted to color LCD technol- _ 
ogy. The technology is still too 





expensive to take to the con- 
sumer market on such a large 
scale, but the research is begin- 
ning to pay off in the form of 
color screens for DOS por- 


tables—a market that offers the 
deep pockets sizable LCD 


“products still require. * 
Sharp was the first company 


to announce a color-screen por-. 


table, the PC-8000:, Though it 


now looks as though the NEC, 


ProSpeedCSX will ship first, 
Sharp will probably still claim 


bragging rights to the first 


VGA-compatible color laptop. 
‘While the NEC’s screen 


... measures about 10 inches diag- 


onally and falls short of VGA 
resolution, with.640 by 400 


pixels, the Sharp PC-8000 will 


feature a 14-inch, DSTN LCD 


with a resolution of 640 by 480. : 


The screen’ will display 16 si- 
multaneous colors from a pal- 
ette of 512. 

Sharp has yet to set a list 
price for the machine, or even a 
firm shipment date. One 
spokesman said that a first- 


The Sharp PC-8000 
will feature a 14-Inch, | 
DSTN, color LCD screen. 


might be a reasonable expecta- °:; 
>, company-has announced firm: 


tion. : 
Sharp is also aggressively 


pursuing TFT technology. The - 
company has been showing a 


14-inch TFT LCD model capa- 
ble of displaying 512 simulta- 
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quarter-1990 shipping date 


neous sie, PC Week report- 
ed in September of last year that 


Sharp hoped to market its 14- 


inch TFT display in America in . 
early 1990, but Sharp declines | 
to: estimate a ‘Shipping. date 
now. eye 

“NEC also declines to die 
vulge specific plans fora TFT 
screen,.but a company spokes- : 
man did point out that the Pro- 
SpeedCSX ‘was designed toal- 
low removal of the DSTN 


~ display. A VGA version of the’ 


DSTN’ display is also in be 
works. :: 


Hitachi reports that it is suc- 
cessfully mass-producing a- 
TFT display for laptop use.. 
While the display quality rates 
no less than wonderful, the 
screen measures a scant 6.3 
inches diagonally and offers no 
better than CGA graph- 
ics—eight colors at a resolution . 
of 640 by 200. 

‘Zenith acknowledges re- 


ports that it has built a prototype. 


' portable that uses the Hitachi © 


LCD panel, but a spokesman 
echoed the widely held belief 
that anybody willing to pay the -: 
premium for a color portable 
will want top-of-the-line fea- : 
tures, including VGA graphics. ; 
Neither Hitachi ‘nor any other: 


plans to a the: screen 
into a laptop. 

Mitsubishi has also joeed 
the fun, showing a 10-inch-di- 


agonal, TFT LCD capable of 


‘displving eight colors at a res- 


olution of 640 by 480. The 
company divulged no definite 
plans to market a laptop based — 
on the design. 

“. One of the most promising | 
developments came as this is- 
sue was going to press, when — 
Toshiba and IBM Japan an- 
nounced a joint venture aimed 
specifically at mass-producing ~ 
a TFT LCD that the companies — 
developed in another collabora- 
tive. effort. The joint venture : 
will operate under the name — 
Display Technologies and will 
first manufacture a 10-inch - 
VGA display that will be sold. 
to both IBM and Toshiba for 
use in their PC and workstation - 
products. The bad news is that / 
production isn’t scheduled to.” 
begin until April 1991, Neither : 
company is talking about other: 
color LCD products: that may 
be ready before then.: ’ 

Of the many companies at, 
least speculating about market- 
ing a color LCD laptop, no ven-. 
dor is talking about building a 
display into anything less than a ° 
386SX-based machine. That 
may change whenvand if color . 
LCD prices fall, but at least for . 
the time being, no manufactur-- 
er is willing to take a chance on » 
adding a few thousand dollars’ 
to the cost of even a 286-based . 
laptop for the sake of color. If | 
you’re determined to travel 
with a color portable, be shes 


pared to Pay: fori it. 
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Glyphix fonts are created in seconds when you print . It’s 
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Bitstream, we say, Yes, only better!” They're generated 
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Laptops Acquire Hassle-free 
Connectivity to NetWare 
Networks with Pocket 
Ethernet Adapter 


HANDS ON 
by Frank J. Derfler, Jr 


and Kimberly Maxwell 





Until now, putting a laptop PC 
on a local area network without 
limiting its portability hasn’t 
been an easy thing to do. Pure 
Data sells network adapters that 
slide into the modem slot on a 
few portables, but because the 
installation is difficult, you al- 
most have to decide whether 
you want the network adapter to 
be a permanent fixture in your 
machine. 

There is also Connect Com- 
puter’s WonUnder, which lets 
you add any type of PC card, in- 
cluding a network adapter, in a 
special cabinet slung under the 
portable. But the cabinet and 
wiring take up space and don’t 
work with every PC. And 
though Toshiba puts an internal 
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Ethernet adapter on certain 
models of its laptops, not every- 
one who wants to use a laptop 
ona network wants to buy anew 
Toshiba. 

Xircom’s Pocket Ethernet 
Adapter gives people who use 
laptop and desktop computers a 
convenient and compact way to 
connect to a NetWare network 
running over Ethernet without 
having to install internal hard- 
ware. This 5-ounce gray box, 
which costs $695, attaches ex- 
ternally to almost any PC paral- 
lel port, making it a breeze to 
connect to an Ethernet cable. 
An external AC power supply 
eliminates the need to steal 
power from the host PC. You 
can slide the Xircom adapter 
into a desk drawer or leave it at- 
tached to the Ethernet cable 
when you take your laptop on 
the road. 


PE BENCHMARK TEST: 


a5 XIRCOM POCKET ETHERNET ADAPTER 


Since it moves data via your computer's 


parallel port rather than through a 


dedicated network card, 
Xircom's Pocket Ethernet 
Adapter provides about 30 
percent less throughput than 
Gateway Communications’ 
G/Ethernet card. In 

practice, though, we don't 
think you'll notice the 
difference; the service 

this adapter provides is of 
fast enough for ag 
practically any network 

task. 


Throughput Test 


Ethernel 





Pocket Ethernet Adapter 


The Throughput test. part of our LAN 
benchmark test suite, transfers a 1MB 
dala file 15 times using block sizes of 

512 bytes, 4K, and 16K. The reported 
throughput represents an average lor 
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(kilobits per second) 
297.40 

These tests were conducted using a 
Dell Mode! 200 with a 12-MHz 80286 
as the chent station. The server was a 


Core Inlernalional ATB388T running 
an 80386 processor al 20 MHz. 
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Xircom produces two mod- 
els of the Pocket Ethernet 
Adapter: one for thin Ethernet 
and the other for an external 
Media Attachment Unit or 
transceiver that can attach to 
twisted-pair, fiber-optic, or 
thick Ethernet cabling. The 
Pocket Ethernet Adapter is 
compatible with Toshiba, Ze- 
nith, NEC, Compaq, and GRiD 
portables and with any Sharp 
machine that has a standard par- 
allel port. NEC UltraLite users 
will have to look for another so- 
lution, however, because that 
machine doesn’t have a parallel 


port. 

The floppy disk in the Xir- 
com package comes with 
NetWare IPX drivers for LPT1, 
LPT2, and LPT3. Since the 
Pocket Ethernet Adapter has no 
configuration switches, you 
don’t have to deal with prob- 
lems of 1/O address and inter- 
rupt conflicts that are common 
in most network cards. You use 
the adapter’s big, knurled knobs 
(why can’t all connectors have 
them?) to attach the Pocket Eth- 
ernet Adapter to the parallel port 
and run the appropriate IPX 
driver. Then you run the 
NetWare NET program for your 
version of DOS and log on tothe 
server. 

Xircom has drivers for 
3Com Corp.’s 3+Share, 
TCP/IP, and NetBIOS under 
development, but right now the 
adapter works only with 
NetWare. 

The installation disk in- 
cludes a diagnostic program that 
quickly tells you if the Pocket 
Ethernet Adapter will operate 
through a particular parallel 
port. The troubleshooting sec- 
tion of the very complete man- 
ual gives suggestions on how to 
respond to five different error 









The Pocket 
Ethernet Adapter 

attaches externally to 
almost any parallel port. 


messages. 

Because Xircom’s adapter 
works through the parallel port 
instead of through specialized 
adapter-card hardware, it takes 
about 30 percent longer to move 
information to and from the 
server. However, you probably 
won’t be able to tell the differ- 
ence without measuring it with a 
stopwatch on a large file trans- 
fer. The speed of file transfers 
and many other actions is limit- 
ed more by the seek time of the 
disk drives on the client PC than 
by the network adapter. The 
Pocket Ethernet Adapter pro- 
vides a high-speed connection 
suitable for any network client- 
station task. 

Although the Pocket Ether- 
net Adapter costs nearly twice 
as much as an equivalent Ether- 
net card, it can be a very good 
investment for anyone who 
needs Ethernet service but 
doesn’t have a slot for an Ether- 
net card. Its design provides ad- 
equate performance and great 
convenience. | 
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Pocket Ethernet Adapter 
Xircom, 22231 Mulholland 
Hwy., #114, Woodland Hills, 
CA 91364; (818) 884-8755. 
List Price: $695 (thin Ethernet 
or external MAU version). 
Requires: A parallel port on the 
host and a Novell NetWare 
server running NetWare 2.1 or 
later. 

In Short: A small external 
device that uses the parallel 
port of a PC or laptop to provide 
Ethernet service on Novell 
networks. Gives throughput 
adequate for practically any 
client-station task and Installs 
in seconds. 
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introducing ihe everything- 
but-the-kitchen sync. 


Presenting a asin color monitor so advanced it's compatible with virtually all the video standards to date. 
And with video standards to come, like SuperVGA and IBM® 8514/A. 

It's the C1391 PanaSync™ color monitor. And whether your office PCs are running Hercules™, CGA, EGA or VGA, this 
14” Panasoni¢ monitor will display each to its best advantage. 

Of course, the PanaSync monitor is comfortable in virtually any IBM or [with an optional cable] Apple Mac™ I 
environment. And we've given as much thought to your comfort, as well. With an ergonomic design. Featuring front-mounted controls. 
Tilt/swivel stand, And text color switching from green to amber to paper white 
in TTL modes. The affordable PanaSync C1391 monitor, The future on display. ¢"ipberals, Computers, Printers, Copiers 

For more information, or the name of your authorized dealer, call [pewriters and Facsimiles 


toll-free 1-800-742-8086. Panasonic, 


Oftice Automation, 


PanaPro™ Monochrome Desktop Publishing Monitors PanaSyne™ 
, rat ; Mul scanning Color 
onitor 


IBM tsa registered trademark of 
International Business Machines 
Corporation. Mac Its at 
mark Lie Computer, Inc 

| Hercules & a trademark of 
Hercules Computer Technology: 
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At only $1495; it’s got your name on it. 


The HP LaserJet printer Its simple front panel gives 
family has expanded— you easy, push-button control 
in asmall way. over the menu, the 14 internal 
fonts, form feed and other 
The new HP LaserJet IIP (as functions. It handles four 
in Personal) fits right on your different paper sizes: letter, 
Eimer trrper Prices: desk. And, with a price almost legal, executive and A4, as 
Pee half ofthe multi-user LaserJet _ welll as envelopes. In portrait 
Dealer prices vary. Series II? into most budgets. 


or landscape configura 


tions. At four pages a minute. 


From one or two paper bins 
(the second is optional). 


The 512K standard memory 
is upgradable to 4.5 Mbytes 
for more complex graphics 
and publishing programs. 


~ 


<> 


~~ 
~ 


And, of course, 
our new printer 
is compatible with the HP 
LaserJet Series H and virtually 
all popular PC software. 


So call 1-800-752-0900, 
Ext. 277J for your nearest 
authorized HP dealer. Then 
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The new HP LaserJet IP printer. 


introduce people at your 
company to their very own 
HP LaserJets. 


There is a better way. 
HEWLETT 
7) eackanp 





Youre on 
a crash course. 
Let Verbatim back you up. 












Even foster thon your doto hos been stored, 
Hi ere laNo|ieleje rem oliaekelvimiai el vele(—ailas 
hirela Relate Kele)|e)emmlnre) RUA Aol Rars\-10 Be) eleven 
up your dato with Verbatim® 

Verbotim offers o line of products unique 
Takrel(-1e [Viele )[afe Ree )(om ml cai CR-) (US - BDU Mola 
Teflan® coating. And DataHold™ anti-static 
liners. Plus, o technologically odvanced 
monufocturing process that assures every 
diskette is perfect. 

Verbatim was oiso first to offer factory 
farmatting ta save you time. And lifetime 


warranties on every product. There ore even 9) More For the DataProcess 


color diskettes for eosy organizing. Continuing 
lero) aah aalciea mem elelue lao may gees Veit) 

ith distinct user benefits. 

Welje ae reel - Mi AY-1eleliislerele a0 oxe)|| 

[o’e) (om me Mane (-Ze olokelaAy-1/e.e) i 1amee||| 

0-538-8589. 


*Tation ita DuPant ngistered trademark 


Verbatim 


—— A Kodak Company 
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Autolmport Moves ASCII Text into 
Spreadsheet and Database Files 


HANDS ON 
by Rock Milter 


If you often find yourself retyp- 
ing data from reports into 
spreadsheets, Autolmport offers 
a better way. This clever 
$169.95 program can move any 
ASCII text, whether printed to 
disk or captured from a terminal 
session, into a spreadsheet or 
database file with its data types 
and column widths intact. Al- 
most all programs can print to 
disk, and if yours can’t, Au- 
tolmport comes with a memory- 
resident utility that routes print- 
er output to a file. 

With Autolmport, instead of 
specifying the minutiae of the 
file format, you work directly 
with an image of the report on 
the screen, creating a **mask’’ 
that defines the columns and 
lines that you want to include 
and what type of information 
(label, value, date, or time) 
each one will contain. The mask 
is then used as a template for the 
translation. 

By default, Autolmport cre- 
ates the mask automatically, de- 
tecting values, labels, and dates 
and defining the columns ac- 
cordingly. It understands such 
arcana as signed-overpunch 





Autolmport 

White Crane Systems Inc., 
6400 Atlantic Bivd., #180, 
Norcross, GA 30071; (404) 
446-0660. 

List Price: $169 95. 
Requires: 512K RAM, DOS 

2 Oorlater. 

in Short: This innovative 
program makes it easy to move 
Information from ASCIl text 
reports to your spreadsheet or 
database files. Though a bit 
homely in its incidentals, 
Autolmportis easy to use, and 
its options are versatile enough 
to handle most problems that 
reports throw your way. 
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numbers and international date 
and currency formats. But it's 
easily confused by numbers 
buried in text items, so you may 
find it better to tum this option 
off and to define the columns 
based on a typical line from the 
report. 

In any case, the program’s 
**painting’’ 
technique 


makes it ex- Autolmport leta 
tremely easy to you mask the 
add, delete, data that you 
and rese- Wwanttoexport 
quence col- and omit the 
umns andito rest. Each data 
define header YPe!s shown 
and title lines '" @dlfferent 
until you've color for clarity. 
masked off ex- 

actly what you 

want to export. 


Each type of 
data shows up 
in a different 
color, though 
the program 
runs in mono- 
chrome, a color monitor is real- 
ly needed to make the most of it. 

Autolmport is also more ver- 
satile than the text-import func- 
tions of your spreadsheet. Re- 
ports often suppress repeated 
values for clarity; Autolmport 
can restore the duplicate values 
for you. A powerful ‘‘line-tag”* 
option lets you append informa- 
tion that appears in titles or sub- 
titles (such as a date of printing) 
to each record. Utilities let you 
expand tabs into spaces and un- 
stack multiline reports, and the 
program's exclude and include 
oplions lel you zap blank lines 
and printer-control codes and 
also doa modest degree of 
record selection. 

Once the mask is defined, 
running the translation is sim- 
ple; you can do it from within 
Autolmport or from the com- 
mand line, which lets you use 
DOS batch files to automate re- 
petitive jobs, such as download- 
ing a weekly sales report. In ad- 
dition to creating a file, you can 


merge the translated output into 
an existing spreadsheet, from 
any location, or append it to the 
end of an existing file. 

The program supports a 
wide range of output formats; 
among spreadsheets, the for- 
mats include those for Lotus I- 
2-3, Release | A and 2; Sympho- 


faswire TI. 


File Twttic 4.0 


toot 
tot? 


ny; Quattro; and Excel. 
Autolmport also supports all 
dBASE versions, and the .DIF 
and SYLK file formats, plus 
comma-delimited, fixed-field, 
mail-merge (one field to a line), 
and tab-delimited ASCII files 
(the last designed for use with 
some Macintosh applications 
but also very handy for export- 
ing tables to your word proces- 
sor). It even writes random- 
access files for use with custom 
programs. 

Autolmport includes utilities 
to translate comma-delimited 
and dBASE files into fixed-field 
ASCII files that can be used in 
masks and to break up large files 
(the program is limited to | 024 
characters per record and to 
16,384 records per file). But 
minor design oversights prevent 
it from handling these tasks with 
the ease of spreadsheet conver- 
sions. 

For example, though you 
can ignore a string, you can’t 
convert it to nulls or anything 





else; thus you are prevented 
from translating invalid data 
formats. And Autolmport’s 
mailing-label format could be 
useful for mail-merge except 
that it doesn’t let you define the 
file and record separators. 
Autolmport’s user interface, 
though basically sound (it uses 
Lotus-like menus and com- 
mands), is noticeably rough 
around the edges, starting with 
the cheesy little advertisements 
that pop up after each conver- 
sion to tell you how much time 
you've saved over rekeying. In 
addition, the program is a bit 
sluggish on screen updates and 


scrolling, operator error han- 
dling is weak, and the help sys- 
tem is a mere list of function- 
key shortcuts that duplicate the 
menu items. And for a utility 
program, Autolmport eats up an 
enormous amount of memory; 
mask definition takes a full 
442K of free RAM. 

The sheer variety of its op- 
tions can also be a bit daunting. 
Though you can find your way 
through most conversion prob- 
lems by consulting the manual, 
a cookbook approach would be 
an improvement. And given the 
program’s point-and-act orien- 
tation, mouse support would be 
an asset. 

Sdill, all good ideas take time 
tocome to fruition, and Autolm- 
port is no exception. It is so 
much easier to use than the al- 
ternatives, such as [-2-3's im- 
port functions, that you can eas- 
ily forgive its minor crudities. If 
you have the need for what it 
can do, Autolmport is enor- 
mously useful. C 
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Brief: Programmer’s Editor Harnesses 
OS/2’s Virtual Memory Capabilities 





Brief, long considered the most 
configurable programmer's edi- 
tor for DOS, is now available 
for OS/2. The $195 package, 
which includes a full-screen 
windowing text editor, context- 
sensitive help, and a rich macro 
language, allows you to edit an 
almost unlimited number of 
files by taking advantage of 
OS/2's virtual memory capabil- 
ities. 

The r in Brief’s name stands 
for ‘’reconfigurable,’’ and 
rightfully so. You can configure 
almost every part of the pro- 
gram, changing the keystroke 
assignments and modifying the 
command set to fit your needs. 
You can edit and open windows 
on multiple files or on different 
parts of the same file at the same 
time. And since Brief is a dedi- 
cated program editor, and not a 
word processor, it’s fast. 

The program is also safe; it 
automatically saves your 
changes to disk during idle time 
(to protect your work in case of 
a power outage), and it lets you 
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Briet for OS/2, Version 2.5 
UnderWare Inc., 321 
Columbus Ava., Boston, MA 
02116; (800) 343-7308; (617) 
267-9743 (in Mess.); (617) 424- 
1839 (fax). 

List Price: $195 (discounts 
available for Bret for DOS 
users). 

Requires: 256K, OS/2 1.0 or 
higher (Standard or Extended 
Edition), hard disk, dispiay 
adapter 

In Short: A text and program 
editor that takes liberal 
adventage of OS/2's virtual 
memory capabilities and 
speed. The progrem, whichis 
highly configurabla, includes a 
modifiabla keyboard and 
command set and a powerful 
macro language 
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Brief for OS/2 is a character-mode OS/2 applileation that 
runs well in a PM window. Here it dispiays C source code 
for two different flies in three different windowa. 


undo up to 300 previous editing 
operations (to protect your work 
from your own mistakes). 

The subprogram SETUP lets 
you reconfigure Brief whenever 
you want, modifying cursor 
size, start-up options, line 
length, and keyboard repetition 
speed, You can instruct it to use 
real tab characters or to fill tabs 
with spaces. And changing the 
program’s screen colors is a 
snap: the SETUP program dis- 
plays a miniature of Brief’s 
editing screen and lets you con- 
sider and select color combina- 
tions on the spot. The SETUP 
program creates environment 
strings that are placed in the 
OS/2 CONFIG.SYS file, where 
they will be available to any 
OS/2 session. 

The Brief macro language 
epitomizes the program’s re- 
configurability. Many of 
Brief’s commands, sucb as 
word wrap, are actually macros 
that you can modify or replace 
with a few easy steps. The lan- 
guage comes in two flavors: one 
that looks a lot like Lisp and a 
newer version that resembles C. 
You can write individual mac- 
ros in either, and a converter is 
provided to translate older mac- 
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ros into the new C-like syntax. 

In addition, programming- 
language macros are included 
that help you format and modify 
C, assembler, and other lan- 
guage source files. For exam- 
ple, when you open a new C 
function with a curly brace, 
Brief will automatically insert 
the closing brace for you. If you 
type in a C keyword, such as 
“if”? or ‘“for,’’ Brief will add 
the opening and closing paren- 
theses and position the cursor 
between them, ready for you to 
complete the statement. 

C programmers perpetually 
debate code indentation and 
style and never agree on where 
to place control braces; yet you 
can configure Brief to indent 
your code in any fashion or 
place control braces in any posi- 
tion. The program includes op- 
tions to format the source code 
for a half dozen other languages 
and is flexible enough to handle 
many others. 

Brief includes a powerful 
and flexible search-and-replace 
capability that’s almost worth 
the price of the program itself. It 
uses "regular expression gram- 
mar,’’ which is more complex 
than ordinary search-and-re- 


place syntax. But this allows 
you to perform more-accurate 
searches and make some im- 
pressive text substitutions. 

A character-mode OS/2 ap- 
plication that doesn’t use the 
Presentation Manager’s graphi- 
cal interface, Brief can be run in 
a PM window or ina full-screen 
session. It uses OS/2’s device- 
independent screen interface, so 
you can set the number of screen 
rows from 25 to 128. Ona VGA 
screen, you can display 60 lines 
of text ina PM window. 

Brief takes full advantage of 
OS/2’s virtual memory manage- 
ment capabilities, thus improv- 
ing its performance when han- 
dling multiple files. With 
several applications loaded, I si- 
multaneously ran numerous 
copies of Brief, each editing 
over 90 files, and saw no change 
in the program’s speed. 

The DOS version of Brief 
limits you to 65,000 lines per 
file, but Brief for OS/2 lets you 
create and manipulate huge 
files. Under DOS, you can com- 
pile programs from inside Brief, 
but you have to pray that enough 
memory is available and wait 
for the compiler to finish. With 
the OS/2 version, there’s no 
“RAM cram,” and Brief runs 
the compiler in the background 
while you simultaneously edit 
files in the foreground. 

One of Brief’s most-useful 
features is its ability to memo- 
rize which files are open when 
you shut down the program, 
When you start it again, Brief 
reopens the files and places the 
cursor at the appropriate point in 
each. You can take further ad- 
vantage of this ability under 
OS/2. By creating multiple 
Brief entries in the Start Pro- 
grams window and specifying a 
different start-up directory for 
each, you can use different Brief 
windows to simultaneously edit 
the source code of various pro- 
gramming projects without 
mixing them up. 

Apart from its not being a 
PM application, my biggest 
complaint with Brief is that it 
doesn’t support a mouse. But 
overall, what may be the finest 
programmer’s editor in the mar- 
ketplace has just gotten better. 
If you’re in the market for a ter- 
tific OS/2-based texteditor, you 
can’t beat Brief for OS/2. a 


Consumers are under the mistaken impression that there are only two methods for sharing 
printers and data. An article about Data Switches in the July 1989 issue of PC Magazine missed 
an opportunity to dispel this myth and introduce readers to the advantages of a new technology. 


There are actually three distinct printer/data sharing solutions 
available to the business computer world: 


I. Traditional media-sharing LAN’s, in all their endless variety, that 
require software and often special hardware in each computer in order 
to operate. 

Mechanical and electronic switchboxes. 

Universal, extemal, distributed-processor LAN’s, 


oN 


For some reason our product, the Systemizer Plus—a universal, 
externai, distributed-processor LAN—was included in this recent PC 
Magazine article about data switches. The Systemizer Pius and the 
whole Systemizing concept is the compiete opposite of a data switch. 

A data switch, by definition, is a single box, with a single processor, 
and a limited assortment of connections for computers and printers, Using 
data switch technology for sharing printers and data is analogous to trying 
to squeeze a sixteen lane tollway through a single toll booth. 

Systemizing involves placing a self-contained buffered control unit at 
each computer, then linking them together to form a network. in keeping 
with the tollway analogy, Systemizing assigns toll booths to every lane. 


ciate itiii 


Data Switch Systemizing 


With an office full of high-speed PC’s and laser printers, doesn’t it 
seem likely that the data switch approach would create a bottleneck? 
Systemizing offers other advantages too. The term “universal, exter- 
nal, distributed processor LAN” is fitting because Systemizers are: 
Universai: A Systemizer control module can attach to almost any kind of 
computer made, as long as it has a parallel or serial port—a real boon in 
today’s multi-vendor offices. Plus, Systemizing’s modularity lets you 
configure a network to meet any combination of PC's and printers—and 
be able to easily reconfigure at any time—unlike a data switch with its 
fixed complement of ports. Where personnel and equipment changes are 
frequent, our universality and flexibility can be a big money saver. 
External: The Systemizer control module is extemal to the computer. No 
changes or additions to the PC's intemal hardware or software are needed, 
Because each Systemizing module contains its own processor and buffer 
memory, there’s no impact on the computer’s memory, disk space and 
processor—except perhaps for a performance increase. 
Distributed Processor: The workload on our LAN is spread over as 
many as 31 modules. If a module “dies”, the rest of the group can con- 
tinue working. No data switch can offer such performance and security. 
PC Magazine missed these rather significant issues and conducted 
their sole performance test using a single computer—for a file transfer! 
Never mind thar sharing printers is of greater relevance lo consumers, and 
let's ignore that they used baud rates possibie only with special file- 
transfer software. Don’t you agree that a more realistic test would have 
involved several computers sending data to printers and to each other? 
This isn’t the only glaring error or omission in the article. They: 
+ claimed our price per port was $400 instead of the $200 it actually is. 
* — understated our ourber of ports by half and totally overlooked our 
actual buffer capacity—we offer 62 I/O ports and 31 megs of buffering. 
¢ didn’t mention that every port can be set for either parallel or serial 
operation, or that when set for serial operation they're bidirectional. 
¢ misled readers into assuming that our buffer memory must be 
purchased from us, where in fact you can plug in 64K, 256K and 1 Meg 
chips of your own. One Editor’s Choice charges $925 for a meg 
expansion; with ours you can achieve a meg for around $140. 


* appropriately noted that data switches claiming to run at 115K 
baud (with 1 user) are actually limited by DOS to 9600 or 19,200 
baud for printing. However, they failed to mention that we've 
overcome this limitation and offer you the ability to print at 
four times DOS’ 9600 baud rate. 
¢ — failed to point out that our product is the only one that does not 
Tequire any software in the computer to operate. Nowadays there's 
barely enough RAM for application programs mucb less useful 
TSR’s and drivers. Why would anyone want a product that requires 
a memory resident program in order to function? 

Consider this comparison chart of features that consumers are 
interested in, but were ignored or misstated in the article: 











Fastest printing speed 


E-Mail abiltty? 
Pause, reprint, | 
| abort st gach 
user 











“Price per port” can be misleading, so using the article as a 
guide I priced a 16 user system for sharing 3 printers. 

Editor’s Choice "D” would actually cost $10,870 to handle this 
configuration and yield the features that PC Magazine found to 
gush about. All 16 users would have to vie for the attention of a 
single processor and only 4 megs of buffer. 

Choice “N” would cost $7,935 to handle this configuration, 
again with all the extras needed. Users would still be squeezed 
through a single processor and only I meg of buffer. 

With either data switch you would be forced to use serial 
connections instead of faster (and more desirable) paraliel links 
between your PC’s and the switch. Note also that in this example 1 
do not include the costly cabling required by data switches. 

On the other hand, a 16 user Systemizer Plus network would 
have a suggested retail price of only $8,624, and would yield 16 
processors, 16 megabytes of buffering, high-speed parallel 
connections to each computer, easy user-control at each worksta- 
tion, E-Mail, low cost cabling and a host of other advantages. 

Given the facts, what do you think about the editor’s choice? 

If you want a LAN without the attendant costs, complications, 
and expertise required, consider Systemizing. Or if you're thinking 
about using a data switch, fully investigate our universal external 
LAN first. Please don’t make an important business decision with- 
out a thorough personal investigation. 1 know there's a lot of jar- 
gon and hyperbole to cut through out there, but we're ready to help 
if you're willing to trust your own judgement. Despite the opinion 
of one magazine editor, consider that several agencies of the U.S. 
Government and many of the world’s largest corporations have 
standardized on Systemizing—with some using 5,000+ nodes per 
site. Could they have all been wrong? 

Tim Wilde, President. 


™ CONNEXPERTS” 


A Division of Apphed Creative Technolagy Inc. 


Copynght 1969 by Applied Creative Technology inc. Systeminng and Symemizer Phy are wademerus cf Appled Creative 
Technology inc Patent appitied for 
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First Looks 


PlanPerfect 5.0 Provides 
Alternate User Interfaces 





Topping the list of attractions in 
PlanPerfect, Version 5.0, the 
latest spreadsheet program from 
WordPerfect Corp., are two al- 
ternative menu trees for the ben- 
efit of those uncomfortable with 
the program’s native function- 
key style. Users now can press 
Slash and issue Lotus | -2-3-like 
commands or press Esc and 
navigate through a set of cas- 
cading pull-down menus. 

All of which is good, since 
PlanPerfect’s native command 
set mimics that of WordPerfect, 
perhaps the most standard-defy- 
ing user interface in the indus- 
try. This movement toward be- 
coming more compatible with 
the rest of the software world 
should be particularly welcome 
to those many users who write 
with WordPerfect and crunch 
numbers with /-2-3. 

Sad to say, the outreach ef- 
fort fails in many ways. Just 
having a Lotus-style menu 
doesn’t get the job done. At the 
least, PlanPerfect also needs to 
provide an optional set of Lotus- 
style prompts (as Quattro does), 
alternative function-key assign- 
ments, and alternative naviga- 
tional keystrokes. 

Given PlanPerfect’s current 
prompts, the Lotus émigré will 
trip up in many places, such as 
when saving to an existing file. 
As for navigation, not even a 
complete remapping of the key- 
board will eliminate certain fun- 
damental problems, such as the 
fact that PlanPerfect varies its 
response to the Home key ac- 
cording to the number of times 
in a row you press it. 

The program comes with a 
built-in altemate keyboard map 
that ostensibly aids the Lotus- 
minded newcomer. Amazingly, 
though, it does little more than 
move Help to Fl and restore 
some of the customary function- 
ality of the Esc key. 

On top of this, the 7-2-3 im- 


portv/export routines are full of 
bugs. Many functions are not 
translated on export to /-2-3 
(even though they have equiva- 
lents in /-2-3), and many simple 
1-2-3 macros are not properly 
converted on import. A Word- 
Perfect spokesperson said the 
development team is aware of 


hDC Windows 
Manager: Not 
Just Another 
Pretty icon Maker 


Before you mumble ‘‘another 
Windows shell,”’ consider that 
hDC Computer Corp.'s $79.95 
add-in for Microsoft Windows, 
hDC Windows Manager, 
doesn’t unleash an army of cute- 
sy little icons on your display. 
Nor does it let you perform 
complex file-management tasks 
by clicking a mouse button. 
Rather than borrowing icons 
from the Macintosh, Windows 
Manager borrows the concept 
of Desk Accessories—a set of 
utilities and minor applications 
(called MicroApps) that can be 





the translation problems and is 
working to remove them. 
PlanPerfect is unusually 
good at text manipulation. You 
can assign fonts and other attri- 
butes to individual characters in 
worksheet labels, and for espe- 
cially long labels you can open 
an ‘‘edit window,’ a block that 
behaves like a miniature Word- 
Perfect document. The new ver- 
sion supports up to 32 fonts per 
worksheet, includes all the cur- 
rent WordPerfect printer driv- 
ers, and comes with zoomable 
print preview. Other strengths 
include minimal recalc, a full 
macro language, and EMS and 


accessed from the Control Pan- 
el, and therefore from any Win- 
dows application. 

Although hDC hopes that a 
host of third-party MicroApps 
will soon appear, the company 
provides seven of its own with 
Windows Manager. The most 
interesting, Work Sets, lets you 
define groups of applications 
that open simultaneously when 
you click a button or press a 
combination of keystrokes. 

The dynamic Memory 
Viewer is a small but utterly in- 
dispensable utility; it displays 
either a bar- or pie-chart break- 
down of occupied memory, in- 
cluding extended memory un- 
der Windows/386. When shrunk 
down to an icon, the Memory 
Viewer continues to display the 
changing memory values. Simi- 
larly, the Font Viewer shows all 
available screen and printer 


hDC Windows Manager leta you repiace Windows’ eyan 
background with a patterned or differently colored one. 
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coprocessor support. 
PlanPerfect is a respectable 
spreadsheet with some uncom- 
mon features for those who are 
comfortable with pressing F3 
for help and F7 to quit. But all in 
all, this new version comes up 
short in its attempt to appeal toa 
wider audience. a 
List Price: PianPerfect, Version 
5.0, $495; upgrade, $75. 
Requires: 384K (512K 
recommended), hard disk, DOS 
2.0orleter. 
WordPerfect Corp., 1555 N. 
Technology Wey, Orem, UT 
84057; (801) 225-5000. 
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fonts. 

To improve the aesthetics of 
your Windows environment, 
you can use the Desktop utilities 
to replace Windows’ cyan back- 
ground with a patterned or dif- 
ferently colored one. Desktop 
accessories include a timed 
screensaver and a start-up bit- 
map that you can import from 
Windows Paint. The System 
Enhancer lets you configure the 
default windows to tile, over- 
lap, or minimize, as well as de- 
termine when they close. 
Rounding out the set of Micro- 
Apps is an unremarkable three- 
alarm clock. 

You control which applica- 
tions appear on the Control Pan- 
el and install any new Mi- 
croApps through Windows 
Manager’s Control Menu, 
whose interface brings to mind 
the Mac’s Font/DA Mover. 

ADC Windows Manager is 
useful, and unobtrusive; best of 
all, it doesn’t require you to re- 
install Windows. It won't tum 
Windows into the GUI it claims 
to be, nor will it supply the file- 
management utilities DOS for- 
got. But if you’re willing to for- 
go about 10K of memory per 
MicroApp and a little speed 
when starting up, Windows 
Manager adds a few amenities 
to programs that do perform 
those functions. t 
List Price: hDC Windows 
Maneger, $79.95. Requires: 
Microsoft Windows/286 or /386, 
Version 2.0 or later. HOC 
Computer Corp., 15379 NE 90th 
St., Redmond, WA 98052; (206) 
885-5550. 
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Say Goodbye 


to Firiancial iB 





SoLong,Tedium 


The World's #1 Best Seller 
Quicken is the best selling business and per- 
sonal financial software in the world. Bill Howard 


of PC Magazine (December 27, 1988) ? 
says, “Quicken is about as * PC 
wie good as software gets— H 


‘1988: powerful, affordable and 5 ga gis 
‘« easy to use” Broadway AWARD 


hy waste time doing your finances? 

Quicken slashes time and effort 

every month...perfectly organizes 
your finances...and provides instant insight 
into your money matters. 


Breeze Through Financial Chores 

Quicken takes the drudgery out of routine 
finances. It automates everything from bill pay- 
ing to bookkeeping...reconciliation to reporting. 
Quicken does in minutes what used to take hours. 

Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 
payment amounts, and in seconds, Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for mailing. Or, pay your bills using 
CheckFree™ the nation’s electronic payment 
system. And, Quicken keeps perfect records 
of all your handwritten checks. 


A Bigger Picture with Smaller Effort 
Quicken automatically organizes your 
finances. Imagine always knowing how much 
money you have...and exactly where it’s going. 
Atthe press of a button, Quicken generates 
insightful reports such as Income and Expense, 
Cash Flow, Budget vs. Actual, Balance Sheet/ 


*ese" playwright (“Mame”) Robert 
or ne vean E. Lee remarks, “This astonishingly 
simple program. ..is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeeping” 
No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, you're up and 
running in minutes. That's because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used. Quicken doesn't 
change how you do your finances, 
only how fast you finish them. 
Powerful Business Features 
Over half of Quicken's cus- 


tomers use it for small business 
bookkeeping. Quicken pro- 


Net Worth, Job Costing, and more duces financial statements such 
Profit and Loss, Balance Sheets and other 
Relax at Tax Time bs : 
4 z useful management reports. It forecasts your 
Stop dreading tax time. Quicken keeps cash flow, and tracks A/R,A/P. payroll, jobs, 
important tax data at clients, properties, and more. 
your fingertips auto- NEW VERSION 3.0 
matically. In seconds, FAR MORE THAN A CHECKWRITER 
you can print an Quicken is now even easier, faster, and Software Compatibility: imports from Check-Free and 
itemized list support- offers 50 new features, inchitcing. Pree sci eal Laer: 
ing your deductions. New credit card, cash, asset, and Hardware AILIBM® PC, XT, AT® PS/2? and 
Plus, Quicken links hability accounts for a complete copes 320K ka abe oes Se Ua, m4 
directly to top selling financial picture Capetin{ Unie el maser ol Sark ose and 
tax software like Turbo * Now combines information from all | transactions (subject to available disk space) Maximum 
Tax* and accounts into consohdated reports Pesceab hk ce saan is 
and J.K.Lasser’s New reports, including Tax Sum- tes are as eae aioe 
Your k Tax? protected Checl prespptoved by all financual isi 


Teports. . 
* New wallet-size checks 
¢ Vanable monthly budget report 
Data import and export 
¢ Canadian dates and tax categories 
Links with CheckFree™ the nation’s 
electronic payment system 


mary and Net Worth/Balance 





ail US financial 
Special offer evailable in the Quicken package A service 
‘of CheckFree Corporation. 


Quicken ts available at most computer and software stores. 
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Hello, Quicken 


Try Quicken FREE for 30 Days 
Order from the coupon below, and if you're 
not completely satisfied for any reason, simply 
return it for a full, no-questions-asked refund. 
So, why wait? Say good riddance to financial 
hassle, and order Quicken today. 


Send in the coupon, or call 
1-800-624-8742 U.S. and Canada. 


$5995 











1 Ye I want to say goodbye to financial hassle and try Quicken 

(ay Ifin not completely sansfed, | may return it within 30 days 

| for e ful efand Quicken Version 3 for BM and companbies,US. $59.95, 
tm judes irce slapping by air Calviornie residents, please add sales tax. 

| For coupon orders, sliow 10 days for delivery (longer to Canada) 

Mr / Ms / Mus / Mrs. / Dr (please ctrcle) 








| City State Zip 








Daytime Phone 
Quicken Version 3 for IBM and companbles OSt*disk 0 3¥i%disk 


Prelerred payment method (check one) 
O Check enclosed (no purchase orders or COD, please} 





£ 


Or, call: 1-800-624-8742 in US. 


eae and Canada for charge card orders. 
‘Current Quicken users 
540 Unrversity Ave. ‘To upgrade.call che 800 number above 
Palo Alto,CA 94301 G-PCB1O 
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First Looks 


Slick! Improves AutoCAD 
File Management 


HANDS ON 
If there’s one area where Auto- 
CAD falls short, it’s in file and 
drawing management. But 
CADsystems Unlimited’s new- 
ly revised Slick! (Version 4.0), 
a versatile drawing manager 


Zing Offers Tools 
For 3-D Text 
Creation 


Three dimensions are better 
than two—that’s the theory be- 
hind Enabling Technologies’ 
Zing, a $199.95 superset of the 
vendor's Microsoft Win- 
dows-based solid modeler, 
Pro3D. An incremental im- 
provement rather than a major 
overhaul, Zing offers the same 
3-D modeling tools as Pro3D 
and adds new text-handiing fea- 
tures for creating 3-D headlines. 

Zing’s user interface is a 
model of common sense. Self- 
explanatory icons border the 
workspace and let you size, 
move, light, and rotate objects 
in space. For example, the level 
of an iconic eye on a vertical 
scroll bar indicates the angle of 
perspective, faithfully mimick- 
ing the way you'd move your 
eye to change your line of sight. 

To create an object, you 
draw and then manipulate its 
outline—either by extrusion or 
lathing—in three dimensions. 
Though Zing’s tool kit makes it 
easy todo this for simple manu- 
factured objects (like jars), it is 
not powerful enough to render 
complex, natural objects (like 
flowers) realistically. 

The program’s new text-en- 
try screen is by far its finest fea- 
ture. In addition to the special 
dialog box that lets you type 
headlines in text mode, Zing 
comes with a 3-D alphabet. Us- 





that lets you manipulate Auto- 
CAD files and browse drawings 
and slides, seeks to change all 
that 


Slick! is a standalone utility 
that works with drawing files 
produced by AutoCAD, Version 
2.52 or later. With Slick! you 
can forget about AutoCAD’s 


primitive File Utilities menu 
and perform standard file opera- 
tions from inside a point-and- 
shoot shell. In addition, Slick! 


~ will display AutoCAD drawing 


and slide files just like Auto- 
CAD, without forcing you to 
type in filenames or quit the pro- 
gram to load another drawing. 
Slick!’s DOS-shell-like 
work screen displays a directory 
tree on the left, a list of .DDWG 
and .SLD files on the right, and 
acommand menu at the bottom. 
When you find the file you 
want, a click of the mouse pops 
it onto the screen for viewing. 
Once adrawing is displayed, 





Tha taxt in thia Zing screen waa typed into atext-entry 
dialog box. The jar waa craated uaing Zing'a lathe tooi. 


ing the alphabet is as straight- 
forward as selecting the appro- 
priate font subdirectory and 
waiting while the program re- 
trieves each individual letter 
file, calculates the correct letter 
space, and arranges the words 
on a baseline. And once you've 
increased the dramatic effect of 
your 3-D headline, you can ex- 
port it to desktop publishing 
programs that support TIFF, 
-EPS, .EPS with TIFF, .PCX, 
Windows Metafile, and .PIC 
file formats. 

The program also works 
with Enabling Technologies’ 
eight-volume clip-art series, 
Clip3D Library. The vendor ef- 
fectively cuts Zing’s list price in 
half by shipping one volume to 
tegistered Zing users. Given 
Zing's strong text handling, for 
most users the best choice 
among these volumes will be 
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the font collection. 

Enabling Technologies’ 
next version of Zing will render 
objects more realisticaily , either 
by working with high-end prod- 
ucts or by incorporating better 
surface descriptions directly 
into its own code. Until then, 
Zing will be of limited value to 
designers whose needs go be- 


yond 3-D text creation. : 
Liat Price: Zing, including 
runtime version of Microsoft 
Windows on 3.5-inch floppy 
disks, $199.95; runtime version 
of Windows on 5.25-inch floppy 


disks, $15. Requires: 640K 
RAM, Microsoft Windows 1.03 
oriater, hard disk, mouse, 
graphics adapter, DOS 2.0 or 
latar. Enabling Technologies 
Inc., 600 S. Dearborn, #1304, 
Chicago, IL 60605; (600) 544- 
0629, (312) 427-0408. 
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Slick! offers a mouse-driven, 
AutoCAD-like interface, com- 
plete with pull-down menus and 
dialog boxes. You can zoom in 
by outlining an area of the 
screen with the mouse or zoom 
out to show the full image by 
pressing the right mouse button. 
You can manipulate blocks and 
layers individually and alter the 
viewpoint in 3-D space. If one 
view isn’t enough, Slick! lets 
you divide the screen into as 
many as four windows. Each 
can display a different drawing 
file or a different view of the 
same file. Should you decide to 
change a drawing, Slick! can 
launch AutoCAD and load a 
drawing file for editing. 
Slick!’s most attractive fea- 
ture by far is its fast browse op- 
tion, which lets you use func- 
tion keys to view successive 
files grouped together in one 
subdirectory. And if you need 
help locating a particular draw- 
ing file while you're editing a 
drawing in AutoCAD, you can 
invoke Slick! from within Auto- 
CAD by making a minor change 
to AutoCAD’s ACAD.PGP file. 
Slick! is available in four dif- 
ferent configurations. Level | 
($95) offers all the basic file- 
management and -viewing 
functions and runs on CGA, 
EGA, VGA, and Hercules vid- 
eo boards. Level 2 ($150) runs 
on all these, as well as on third- 
party video adapters supported 
by AutoCAD-compatible ADI 
device drivers. Level 3 ($195) 
includes all the features of level 
1, plus the ability to plot images 
on Epson dot matrix and HP La- 
serJet Series II printers. And 
Level 4 ($250) combines all the 
features of levels 1,2, and 3 into 
asingle integrated package. m@ 
List Price: Slick, Version 4.0, 
Level 1, $95; Level 2 (includes 
ADi display support), $150; 
Level 3 (includes support for 
Epson and LaserJet ii printars), 
$195; Level 4 (includes AD] 
display support and support for 
Epson and LaserJet ll printers), 
$250. Requires: 512K RAM, 
DOS 2.t or later. 640K RAM, 
mouse or digitizer, 80x87 math 
coprocessor recommended. 
CADsystems Unlimited Inc., 
5201 Great America Pkwy., 
#443, Santa Clara, CA 95054; 
(408) 562-5762. 
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3X-LINK 16 
HIGH-FLYING 
COMMUNICATIONS 


Connect up to 16 computers and printers 


3X-LINK16 


the LAN ALTERNATIVE! 











Piste aera 


without network nightmares. 


Power file transfer 

Imagine transferring files at 500,000 bps, without 
a network! Just plug a 3X-LINK16 cable into the pa- 
rallel port on up to 16 computers, up to 400 feet cable 
length (your printer stays connected). Then run our 
software. 


In just seconds, you'll be transferring files in full 
background model No need to interrupt your current 
program. And no need to interrupt your business as 
you install (and maintain) an expensive network. You 
can even transfer files automatically, using our auto- 
script feature. 


DGLINKIS 
WORKSTATION AND: 
UASEA PAINTER SEAVER 


ete 
ors 


IML 
Sey, 




















3X-LINK16 
Through parallel port 









Instant printer sharing 

And our optional 3X-Spool16 intelligent printer 
spooling software lets you share connected printers 
(up to 16), automatically managing paper sizes all 
without waiting. And without buying limited, expen- 
sive printer sharing boxes. 


Invisible E-Mail 


What's more, our built-in E-Mail feature lets you 
send messages in background mode,no extra E-Mail 
software required. 


The choice is yours : 

3X-LINK16 comes complete with 3 1/2” and 5 1/4” 
software diskettes, parallel connectors, and a 12 foot 
cable... all you need to connect two PCs for only 
$279. Additional stations can be added for $139 
each. 3X spool16, our printer sharing software op- 
tion, can be added for only $149. 

And you get our 30-day money back guarantee to 
insure your Satisfaction. 

The only thing easier than choosing 3X-LINK16® 
is using it. 
For more information or to order 3X-LINK16® , 
contact your local dealer or call: 
800-327-9712, or FAX: (201) 592-0908, 

or in N.J.: (201) 592-6874 


TO PRINTER 


—— 





3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 
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CONVERGENCE COMMUNICATION 





The Product Is Great, 
The Price Is Right, The Call Is Free. 


CPU 286 AND 386 STANDARD FEATURES: 


© 1MB RAM 
= AWARO Bi0S 
® ZERO WAIT STATE MEMORY ACCESS 


© 1:1 INTERLEAVE FLOPPY/HARD DISK CONTROLLER 


® 1.2MB OR 1.44 FLOPPY ORIVE 
© 101-KEY TACTILE FEEOBACK KEYBOARD 


= 2SERIAL PORTS, 1 PARALLEL PORT AND 1 GAME PORT 


CPU 386SX _Includes all standard features, plus: 

$ = INTEL 32-BIT 80386SX CPU 
1,095 = 1MB RAM (EXPANDABLE TO 8MB ON 
BASIC SYSTEM BOARO), 384K BIOS SHAOOW RAM 


© LIM EMS V4 ORIVER INCLUDED 
®= SUPPORTS INTEL 80387SX 
CO-PROCESSOR 


“it seems able to do what other SX machines do; 
better and faster." —August 


CPU 386/20 _Includes all standerd features, plus: 

$ © INTEL 32-BIT 80386 20MHz CPU 
1,495 * IMB RAM (384K FOR SHAOOW 
pasic system RAM, EXPANDABLE TO 16MB 

ON BOAR 20) 


= LIM EMS ¥.4 SUPPORT 

= SUPPORTS 80387-20 OR WEITEK 
3167 CO-PROCESSOR 

® CACHE MEMORY OPTIONAL 


includes all standard feetures, plus: 
® INTEL 32-BIT 80386 25MHz CPU 
© 1MB RAM (384K FOR SHADOW 
RAM, EXPANDABLE TO 16MB 
ON BDARO} 
= LIM EMS V4 SUPPORT 
® SUPPORTS 80367-25 OR WEITEK 
PC 3167 CO-PROCESSOR 
= CACHE MEMORY OPTIONAL 


CPU 386/25 


$1,695 


BASIC SYSTEM 


‘re fiesh with cash or restricted to buying from 
one of the well-known nets i IBM or Compaq should 


you pass up considering the CPU 386." —July 1989 


206 and 386 CONFIGURATION CHART 
(Add baste system price to the monitor/drive combination ol your choice } 


6 BT 16 err 6 BT 
MONO VGAMONO VGA COLOR SHEN VGA 








CPU 186 TURBO STANDARD FEATURES: 


= B EXPANSION SLOTS © INTEL 16-BIT 800 186 16MHz CPU 


® KEYBOARD SELECTABLE CPU SPEEO 

® FIVE HALF-HEIGHT ORIVE BAYS 

= 200W POWER SUPPLY 

® SYSTEM BOARD MAOE IN US.A. 

© ONE YEAR WARRANTY ON ENTIRE SYSTEM & 16 
MONTHS WARRANTY ON SYSTEM BOARD 





® FULLY XT COMPATIBLE (8 EXPANSION SLOTS) 

© ZERO WAIT STATE MEMORY ACCESS (EMS V4 
SUPPORT) 

® 512k RAM (EXPANDABLE TO 2MB ON BOARO) 

= FLOPPY Melita SUPPORTS 360K, 720K, 
1.2MB OR 1.44MB ORIVE 

® 1.2MB OR bye FLOPPY DRIVE INCLUOEO 








CPU 286/12 — fncludes all standard features, plus: = 101-KEY KEYBOARO 
$ = INTEL 80286 12MHz CPU ® 1 SERIAL AND 1 PARALLEL PORT 
795 * 1MB RAM eae TO 4MB ® REAL TIME CLOCK WITH BATTERY BACKUP 
BASIC SYSTEM ‘ON BOARO) = SUPPORTS 80187 CO-PROCESSOR 
LIM EMS V.4 SUPPORT © 3 ACCESSIBLE HALF-HEIGHT ORIVE BAYS 
= SUPPORTS 80287 CO-PROCESSOR ® 1 HIOOEN 3-1/2" ORIVE BAY 
AT 10MHz OR 12MHz ® SYSTEM BOARO MADE IN US.A. 
© SPECIAL 10-YEAR-LIFE BATTERY © ONE YEAR WARRANTY ON ENTIRE SYSTEM & 
“Don't pass over the CPU 286 12MHz." —Sept 1989 18 MONTHS WARRANTY ON SYSTEM BOARO 
incl dard feat Jus: PU 186/16 This is the pertect upgrade for the 
CPU 286/20 Vahesuie DOMHE roy aii of ch . : original PC or XT class machines 
© 1MB RAM (EXPANDABLE TO BMB $595 ie ieee ae pee 
ON BOARO) 
BASIC SYSTEM = 384K BIOS SHADOW RAM economicel stand atone PC or as @ 
BASIC SYSTEM powerful executive LAN node. If can 
= LIM EMS V4 ORIVER INCLUOEO dehver six to eight fimes the compu- 
® SUPPORTS 80287 CO-PROCESSOR 


ting power of the IBM XT, and outperforms both the IBM 
Model 30 as well as older Als 


186 CONFIGURATION CHART 
(Add basic system price lo Ihe manitar/drve 
combination of your choice ) 


VGA MONG VGA COLOR 
840x480 640x480 


20MB/65MS $385 $565 $850 
‘0MB/2ENS $525 $700 3990 


“Special prices listed avaitable only with purchase of complele systems 


AT 10MHz OR 12MHz 


All of our computer systems are 100% 
compatible with Novell, 3 COM, and 
SCO XENIX, so they can be added to 
virtually every network. And since we noes 
are a Gold-Authorized Novell dealer, as 
well as both 3 COM and SCO XENIX 


Authorized Dealers, our technical staff 
can help you plan and equip your 
network system, including all necessary 






16 MONTH WARRANTY 
MOTHER@CARD 


hardware and software. 
MNOVELL 
‘3B DAY MONEY BACK GUARANTEE 


Ce 68 (F) 
1(800)824-2936 


16 eT 16 BT 6 BIT 
MONO YGAMONO YGACOLOA SUPER VGA 





720X348 640X400 640X480 F2OKH8 840x400 «GB 40X400 BOOXE00 
40MB/2EMS_-$ 500 $3 680 3 940 118 1SOMB/23MS $4,280 $1,460 $1,720 $1,865 In California: 1(800)662-6111 
a OER SE Fax Orders: 1(818)960-2926 
ee a8 635 $815 54,075 54,250 ZAMB/20MS $1,850 $2,030 $2,290 52,465 " 
jars $610 $990 $1,250 $1,425 DARE 32,250 $2,430 $2,690 $2,865 
INGA $860 %4,040 $1900 51,45 “Special prices listea available only with purchase of complete sysiems. 
FREE Software ——. . 

We offer FREE disk caching and technician will come to your location— 
comprehensive diagnostic software as usually within 24 hours. 
an extra bonus value with every system. . Customer's Choice 

All of our systems are made in the We've been faithfully serving 


US. at our California factory and come 
with our comprehensive warranty or an 
optional on-site maintenance plan from 


GE Computer Service 
If you do have a problem, a GE 





‘Customer's es Smea 1984 
12803 Schabarum Ave., Irwindale, CA $1706 


customers since 1984, providing top 
quality computers with excellent service 


and prices. Inquiries; (818)338-5959/ Technical support: (818}814-2367 
That’s wh oducts Sales. Mon-Fri 7am. to Gpm./Sat 10a.m. to 3pm. PST 
at's why our products are VISA, MC, American Express, personal and cashier's 
purchased by thousands of satisfied checks and PO.s welcome, 
corporate laa customers wap ce "Stree moped Veena tance on 
across Ameri wun pawn om opens 
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First Looks 


Two Communications 
Programs for Windows 
Broaden the Field 


HANDS ON 
by Barry Simon 


Although you might not think of 
Microsoft Windows as being as 
strong a platform for communi- 
cations programs as it is for 
graphics, the release of several 
new Windows-based communi- 
cations packages should help 
change its image. In addition to 
Digital Communications Asso- 
ciates” introduction of Crossiatk 
for Windows, Future Sofi Engi- 


Dynacomm has a bullt-in editor that is linked 


to Its script compiler. 
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neering has upgraded Dyna- 
comm, which for a long time 
was the only full-featured, Win- 
dows-based communications 
program available. In addition, 
HI-Q International has launched 
Ape, a fledgling that's full of 
promise. 

Dynacomm ($295) offers a 
number of Windows-specific 
features, among them a capture 
buffer that you can recall with 
scroll bars and mark with a 
mouse for copying to a file, a 
printer, or the Windows Clip- 
board; on-screen butions that 
send a string or runa script 
when you click on them, DDE 
support for exchanging infor- 
mation with other Windows ap- 
plications; and dialog boxes that 


you can invoke in scripts and 
during background transfers. 

Three features separate 
Dynacomm from the competi- 
tion: network support, separate 
versions for the Macintosh and 
for synchronous communica- 
tions from Windows, and an edi- 
tor linked to its script compiler. 
You can direct Dynacomm to 
communicate via COMI or 
COM2 or tell it to connect via 
ComBlOS or NetBIOS. 

The communications as- 
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tion of the error. 

With VT220 support, Dyna- 
comm is stronger than Crosstalk 
for Windows on emulations but 
weaker on binary transfer proto- 
cols. Not only is it missing 
Zmodem and CISB, but it also 
doesn’t offer options for chang- 
ing packet size and pacing as 
Crosstalk does. Its most serious 
omissions are the lack of a 
phone book and of room in the 
script-list box for a description 
of what the scripts do. But over- 
all, Dynacomm merits serious 
attention. 

Like Dynacomm and Cross- 
talk for Windows, Ape offers 
DDE support and scroll-bar ac- 
cess to acapture buffer. Howev- 
er, the $189 program does not 
provide on-screen buttons for 
launching scripts. 

Ape has several features that 
set it apart from the pack. For 
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pects of Dynacomm's script lan- 
guage are comparable to those 
of Crosstalk for Windows's 
script language. But Dyna- 
comm's script language offers 
stronger support for creating a 
customized user interface. You 
can use it to create dialog boxes, 
menus that can act as replace- 
ments for the standard Dvria- 
comm menu, file list boxes, and 
several icons. While Dyna- 
comm supports DDE, it has its 
own names for all of the func- 
tions. Ape and Crosstalk use 
standard Windows terminology. 

If Dynacomm's built-in edi- 
tor finds a syntactic error when 
you compile a script, you can 
then call up the editor, which 
loads with the cursor at the posi- 





Like Dynacomm and Crosstalk for Windows, 
Ape otters ODE support. 


one, its chat mode lets you carry 
on a written conversation with 
another Ape user while a file 
transfer is taking place in the 
background. Since the program 
lets you run more than one script 
atatime, you could have a 
script look for a message that 
had arrived via electronic mail 
while a second script download- 
ed data. 

You also can call up the 
command line and enter script 
commands interactively, a fea- 
ture that’s useful both for de- 
bugging and for quick opera- 
tions, In addition, the program 
has a broad array of diagnostic 
tools and keeps a journal file on- 
disk with information about 
connections, file transfers, and 


° 


FACT FILE 





Ape, Version 1.02 

HI-Q Inlernalional, 1142 
Pelican Bay Dr., Daytona 
Beach, FL 32019; (904) 756- 
6968 

List Price: $189 

Requires: Microsoft Windows 
2.0 of later; mouse strongly 
recomended. 

In Short: A fledgling Microsoft 
Windows-based communi- 
cations program with a handy 
chat mode. Still rough around 
the edges. 

CIRCLE 450 ON READER SERVICE CARD, 
Dynacomm, Version 2.00 
Future Soft Engineerng, 1001 
S. Dairy Ashford, #203, 
Houston, TX 77077; (713) 496- 
9400 

Liat Price: $295; upgrade trom 
Version 1.x, $50. 

Requires: Microsoft Windows 
2.10 or later, mouse sirongly 


recommended. 

In Short: A Microsoft 
Windows-based communi- 
cations program that offers 
network support, separate 
versions for the Macintosh and 
for synchronous communi- 
Cations, and an editor linked 10 
Its scnipt compilar. 
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times. 

Ape is still rather rough 
around the edges. It supports 
only Xmodem, Ymodem, and 
Kermit protocols, but CISB is a 
grayed-out option on the 
menus, an indication of what’s 
to come. You cannot adjust the 
time before a dial is cancelled 
because of no answer except by 
looking up the command in your 
modem manual and editing the 
relevant script. And while the 
scripts support simple text-input 
dialog boxes, they don’t pro- 
vide for file-list boxes, radio 
buttons, check boxes, or user- 
made menus. 

According to HI-Q Interna- 
tional, these amenities will be 
included in future releases. If 
you purchase the program, it 
would be advisable to opt for the 
$65 extended support plan, 
which provides upgrades for a 
year. 

Ape isa very promising 
package with some special fea- 
tures and lots of good ideas to 
build on. In 6 months, it could 
be the Windows communication 
package of choice. rT] 
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CORPORATE 


ACCOUNTS AND 


> (MMEDIATE SHIPMENT ON A 
ORDERS FROM GOVERNMENT ANDO STATE AGENCIES 
CITIES, COUNTIES, SCHOOL AND UNIVERSITIES 


» Prices subject to change without nolice and while sto 


last. > We Ship the latest versions. > We accept Visa, Har 
cord, American Express. > 2% Surcharge on American Express. 
» Please call (618) 347-0400 for an Authorization # for detective goods or] 
your return will not be accepled. » Due to copyright laws we cannot teke 
back any software where the seal has beon broker, > 15 minimum shipping| 
per tom, less on bulk orders. > °% Blue Label shipping, 93.50 C.0.D charge, 
» Heavier items are charged accordingly. » We do not guarantee compatibility. 


§ > Call for prices for any software item not included in this ad. » Order desk open 7 e.m. to) 


Spm. (PST), Saturday 10 am.-2 p.m, (PST). » 0.0. Box 10598,Canoga Park, CA 01309.) 
Showroom: 7959 Deering Ave., Canoga Park, CA 81304 > Customer Service 010 347 9400 | 
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= New&Improved 


News of Announced Products and Upgrades 


CD Technology’s Porta-Drive C 


If something can be made to sit on a desk, it’s 
only a matter of time before someone's going 
to shrink it and sell it to someone with a lap- 
top. That’s what CD Technology has done 
with its $895 Porta-Drive, a Toshiba-manu- 
factured portable CD-ROM drive that can be 
taken anywhere a portable computer can go. 
The drive, which measures 2 by 6 by 9 
inches (HWD) and weighs 4 pounds, has a 
storage capacity of 683MB and an average ac- 
cess time of 350 milliseconds. The $200 DC 
battery pack features a 4-hour life expectancy 
on a single charge and a recharge time of 6 
hours, according to the company. If you have 
no other SCSI devices in your machine, then 


Autodesk Animator 
Enlivens Your 
Presentations 


NEW | 


If you're looking for something to take the 
place of computer-generated slide shows, 
your search may end with Autodesk Anima- 
tor, $299 animation and paint program from 
Autodesk that lets you inexpensively create 
fully animated presentations. You can ani- 
mate, edit, and produce a completely finished 
Slic, or animated sequence of 256-color, 320 
by 200 VGA pictures. Flics can be either dis- 
played on the computer or recorded onto vid- 
eotape. ’ 

Autodesk Animator features five different 
types of professional animation techniques 
(cel and optical animation, polymorphic 
tweening, color cycling, and titling); image 
processing; 22 paint tools, including boxes, 
polygons, circles, spline curves, ellipses, and 
Stars; cutting and pasting; and a video in/out 
capability. (Output to VHS requires a. VGA 
card with NTSC output capability or compar- 
able configuration.) 

The package also includes a projec- 
tor/player utility that allows users to distribute 
presentations, and a set of image-conversion 
programs to import images in .PCX, .GIF, 
Atari, Macintosh, Amiga, AutoCAD, Auto- 

CONTINUES ON PAGE 54 
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you need the SCSI adapter kit. 


D-ROM Travels with You 











Llat Price: CD Technology Porta-Drive, $895; ISA-bus CD Technology’a new Porta- 
SCSI adapter, $150; MCA bus adapter, $440. CD Driva la a Toshiba- 
Technology inc., 780 Montague Expwy., #407, San manufactured CD-ROM driva 
Jose, CA 95131; (408) 432-8698. that adda 4 pounda to your load. 
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HOT PROSPECT 
ADOBE STREAMLINE CONVERTS BITMAPPED IMAGES 
INTO POSTSCRIPT 


One of the advantages of an image in PostScript format over a bitmapped image is flexi- 
bility; vector graphics can be cleanly scaled and edited in endless ways. Adobe Stream- 
line—Windows Version helps you overcome the difficulties of editing bitmapped graph- 
ics by tracing your raster images and converting them into Adobe PostScript. 

The $395 package features a tracing technology that can detect the edge of a filled-in 
area as well as the center of a line. Adobe Streamline can reverse images, create tem- 
plates from TIFF files for use in a drawing package, and convert sections of an image 
rather than the whole image. In addition, you can control how tightly the program fol- 
lows the bitmap’s curves. 

Supported input file formats include compressed and uncompressed TIFF, .PCX, 
and MacPaint files (Adobe Streamline will not convert files that contain varying levels of 
gray, color, continuous tones, or halftones). However, the package can output images in 
Encapsulated PostScript, Adobe IMlustrator, and Micrografx Designer (Version 2.0) file 
formats. 


List Price: Adobe 
Streamline—Windows Version, 
$395. Requlirea: 80286- or 
80386-based computer; 640K 
RAM; 20MB hard disk; high- 
density floppy disk drive; Microsoft 
R Windows or Windows/386, 
Version 2.03 or later, or 
Windows/286, Version 2.10 or 
later; DOS 3.1 or later. Adobe 
Systems inc., 1585 Charleston 
Rd., P.O. Box 7900, Mountain 
View, CA 94039-7900; (415) 961- 
4400, (800) 344-8335. 
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itm somplored 


Adobe Streamline converts bitmapped line art 


Into Enca paulated PoatScript, Adobe illustrator, 
and Micrografx Designer file formata. 
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New & Improved 


Autodesk 


CONTINUED FROM PAGE 53 


Shade, and Targa file formats. Another bonus 
is that, photographs and images produced by 
a still-video camera can be loaded into Ani- 
mator, too. 

List Price: Autodesk Animator, $299. 
Requires: 640K RAM, hard disk, VGA display, 
Microsoft-compatible mouse or SummaSketch 
tablet, DOS 2.0 or later. Autodesk Inc., 2320 
Marinship Way, Sausalito, CA 94965; (800) 
625-2763, (415) 332-2344, 
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Atias ‘Graphics, Version 3.0—Strate- 
gic Locations Planning's enhanced desktop 
mapping package allows users to as- 
sign specific display attributes for types 
of data values. Improvements allow the 
user to control the color, size, and type 
of a point or line ona map according to 
its underlying data value. Users can 
assign a symbol to s data point repre- 
senting the location of s customer, for 
example, and link the size or color of the 
point to s database. Version 3.0, which 
supports VGA, retails for $450. Current 
Atlas users can obtain the update for Atias‘Graphics 3.0 can attach Information 
$100. Strategic Locations Planning Inc., from a database to specific points on s map, 
San Jose, Calif.; (408) 985-7400. auch as the shopping malla ahown shove. 


OmniPage, Version 2.0—This updated release of Caere Corp.'s page-recognition pack- 
ags is available in two formats: a software-only version for uss with 80386-based PCs, and 
aversion for 80286-based machines that Includes both software and a coprocessor board, 
New capabilities Incorporated Into both versions Include recognition of landscape-oriented 
pages (such as spreadsheets and muiticolumn newspaper pages) and European charac- 
ters (Including accent marks, umlauts, and tildes). In addition, a modified user interface is 
provided, and muttiple copies of the same document can be saved In diffsrent file formats 
for use In word processors, spreadsheet programs, databases, or desktop pubilshing pro- 
grams. OmniPage 2.0 for 80386-based computers retails for $895, while the 80286-based 
version lists at $1,995. Current OmniPage users can upgrade to the new release for $150. 
Caere Corp., Los Gatos, Calif.; (408) 395-7000. 


Battery Watch il—Traveling Software's Battery Watch software for laptop computers 
boasts several new and snhanced features, as well as added support for the GRID 140XT, 
HP Vectra, and Toshiba T1600. Battery Watch Il, which works with over 30 laptop models 
In all, checks the status of the computer's hardware components every 4 seconds. Using 
this Information, the program caiculates the current rate of power consumption and the 
estimated lifs expectancy of the battery. With many of the newer laptop models, Battery 
Watch Ii sutomaticaily detects if an AC adapter is plugged In or if s modem Is on-line. if the 
program discovers an adapter In use, It calculates the rate of battery charging and displays 
that Information on the pop-up “fuel” gauge. The gauge also displays the status of the 
modem and a “countdown” to the estimated time the battery will be empty. The package 
Includes an options screen for easy editing of power-consumption vslues, slarm times, 
device timeouts, and the hotkey to Invoke the Battery Watch display. Also new is a deep- 
discharge function to drain the battery as completely as possible. Battery Watch II retails 

CONTINUES ON PAGE 56 
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Autodesk Animator 
Includes s tull set of 
drswing tools, ss well 
8s sophisticated 
controls for the 256- 
color psletts. 


37-Inch Display Makes 
Presentations Easier 
on the Eyes 


If you constantly find yourself sitting in the 
back of a room squinting at the fuzzy render- 
ing of someone’s painstakingly created pre- 
sentation graphics, you might want to invest 
in Mitsubishl's 37-inch (35-inch viewable) 
XC-3715C color display. 

The $7,599 monitor supports both analog 
and digital input from PCs and the Apple 
Macintosh II, in resolutions of up to 800 by 
600, and automatically synchronizes the sig- 
nal over frequency ranges of 15 to 36 kHz 
horizontal and 45 to 120 Hz vertical. It also 
accepts NTSC, Super VHS, PAL, and SE- 
CAM input and has stereo inputs and speakers 
for the accompanying audio signals. 

The XC-3715C has a stripe pitch of 0.85 
mm. in the center and I.1 mm. at the corners, 
Settings can be changed via front-panel con- 
trols or the wireless remote. You can put the 
monitor on the $995 floor-standing base. 

List Price: Mitsubishi XC-3715C, $7,599, 
floor-standing base, $995. Mitsubishi 
Electronics America inc., Information Systems 
Division, 991 Knox St., Torrance, CA 90502; 
(213) 515-3993. 
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Generic Software’s 
CADD Enters the 
Third Dimension 


Generic Softwsre’s first foray into the three- 
dimensional computer-aided-design and- 
drafting arena, the $249.95 Generic 3D 
Drafting, builds upon the same graphical user 
interface and command structure that Generic 
CADD users have become familiar with, add- 

CONTINUES ON PAGE 56 
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“Microsoft was No, 1, but they have been unseated by Borland.” PC Week, May 8, 1989 


PC WEEK POLL: SOFTWARE DEBUGGERS 
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“Borland’s Debugger outshines Microsoft's Codeview.” PC Week, May 15, 1989 


It’s two winner's in one. 


Turbo C; the core of Turbo C 
Professional, was the outright winner in 
PC Week's Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Microsoft® placed second. 

Turbo Debugger, also included in 
Turbo C Professional, was the outright 
winner in EVERY category in PC Week's 
Poll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came in second-best, 11 points behind. 

Get Borland’s Turbo C 
Professional and get the best of both 
worlds: our top-rated C compiler and our 
top-rated Debugger. 


Assrmbier avr regusterad trademarks of Borland f 


From Comeds, Call (408} 848-4391 Reprinted from PC Week. May 8. 1989, PC Week, May 15 1989 Copyright ©1989 Zuf Commuaicatrons 
Trarbe niorusteons! Capyngh' 


Call (800) 345-2888* and we'll 
send you both PC Week polls and tech- 
nical specifications on Turbo C and 
Turbo Debugger. 


Turbo C 
Professional 
includes both 

Turbo C 2.0 and 
Turbo 
Assembler* & 
Debugger. 


BORLAND 





Tuerbo C, Tarbo Debuager ond 


4 ©1589 Horiand internaisomel, ne All rights reweroed BI 1328 
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eS 


See Your Data 


SFhateey Pentru GTR Spcenad) Det 
New & Improved a 
ea 
| i elle 
Generic 3D | 
CONTINUED FROM PAGE 54 


Meet De pore Toe He sevnegat prone 


ing a variety of three-dimensional capa- 
bilities. Basic shapes stretch with the 
cursor as they are drawn, and two-di- Lhe aE 
mensional objects can be created and BRU ie 
then manipulated to form a new 3-D ob- 
ject. 

A color-coded cursor helps users dis- 


tinguish between the three dimensions. 
Rather than typing in coordinates to Generic 3D Drafting uses the same Interface aa 


switch from one plane to another, afea- Generic Software's other CADD packages. 

ture called tracking provides the capability to 

move along any axis to any given point in Generic 3D Drafting accepts both absolute 
space—no matter what the dimension or how —_ and relative coordinate input. 

deep the point sits—simply by moving the Generic 3D Drafting also includes a full 


Quvest trading Pout Cow iguretion Paremcters 


= ty PIPMLIGAE-cytinn, ORIEL. tm select; THO ty Reckay,” FL One ely. 








cursor. One program enhancement, is that CONTINUES ON PAGE 59 
IMPROVED 





CONTINUED FROM PAGE 54 
for $49.95. Current registered owners can receive the upgrade for $15.95. Traveling 
Software Inc., Bothell, Wash.; (206) 483-8088. 





Any point or region on the map can have a complete 


record of data behind it See your actual dBASE data ina 
window to view, edit, and print. Draw your own 
boundaries Add tiles and legends for high quality 
presentations 








Pertorm anatyses on your data to sum. average. or count 
your database records by location Color sales terntones 
by volume ot orders, ZIP codes by numbers of leads, 
countries by your demographic data 


From street-level to worldwide, Mapinfo 
Can merge your databases with maps. Play 
visual “what If” with your data. See 
patterns, trends, and opportunitles you 
never knew existed. If you need to map 
your data, MapInfo can do It for as little as 
$750. 


Mapinfo now includes a map of the world and the U.S. 
with all ZIP code tocations. Runs on IBM PCs or com- 
patibles with 640K memory, a hard disk drive, and 
"graphics, and comes network-ready, 


Maplita ‘Corp. 


—, The Way The World 
At information™ 


me bea on: ca. ti Sid zrers 


STMAP Toll free. 
ST cae teas DASE in 3 bademark of Anhton-Tate. 
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WordStar 5.5 LAN Starter —WordStar International has released a local erea network 
version of its WordStar5.5 word processing software. The new package, WordStar 5.5 LAN 
Starter, includes a file server and two workstations. The software, which includes ell the 
features offered in the standard single-user version of WordStar 5.5, supports Novell's 
Advanced NetWare, 3Com's 3+Share, end IBM's PC LAN. Enhancements specific to the 
LAN version Include on-screen tutoring, the ability to set up separate configuration files for 
each user, and file locking, which ensures that onty one user can edit a document at one 
time. WordStar 5.5 LAN Starter retalls tor $595. Additional nodes are evailable for $150 
each. WordStar International Inc., San Rafael, Calif.; (415) 499-1200. 


Trading Post, Version 2.0—LaserTools Corp.'s updated release of its PostScript printer 
utility software supports IBM's Personal Pageprinter II, Model 031. Version 2.0 gives the 
IBM printer compatibility with non-IBM networks, such as those from Novell, 3Com, Banyan, 
and Ungermann-Bass, and, according to the company, simplifies control of the Model 031's 
four buiit-in software-selectable printer languages. Four different methods to access and 
control these emulation modes are offered: an emuletion can be enabled from a pop-up 
menu, configured as a virtual 
LPT primer port, selected through 
commancdiine parameters in batch 
files, or controlled through a menu- 
driven application program. 
Furthermore, Trading Post 2.0 
Includes e special Spreedsheet 
mode, which transletes output 
from non-PostScript software 
(such as Lotus 1-2-3) into Post- 
Script on the fly. Support for all 
Adobe PostScript printers is also 
Included. Trading Post, Version 
2.0, retails for $99. Current users 
shoutd contact the company for 
upgrade information. LaserTools 
Corp., Emeryville, Calif.; (415) Trading Pest 2.0 lets you select one of four emulation 
420-8777. modes for your IBM Personal Pageprinter Il. 
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BORLAND'S PARADOX 3.0 


REPORT cae 


Multiuser! Relational Databases 


tntowor'd 


InfoWorld, April 10, 1989 


The bottom line 1s 8.9 





InfoWorld magazine tested Call (800) 345-2888, ext. 100. 
and compared multiuser databases. We'll send you a Trial Version 
With a bottom-line score of 8.9, of Paradox3.0 —__ 

Borland’s new Paradox® 3.0 beat for $9.95 and wk PARADOK it 
the well-knowns and unknowns areprintof 
hands down. InfoWorld’s 


So read what InfoWorld’s multiuser data- 
Report Card says about relational base review. 
databases—and if you’d like to try 
Paradox 3.0 first, there’sonemore B Q@RLAWN D 
thing you can do. 





Code MP85 | Reprinted with permussiom frome InfoWorld. Parador is a regastoned trademark of Borland International, Copyryght ©1989 Borland International, Inc All nghts reserved BI 13268 
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‘Todays DisplayWrite. 
Word processing that works for you 


on many different levels. 
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The word processing _ 
standard, company-wide. 
And worldwide. IBM DisplayWrite® 
word processing can handle any job, at any level, from 
one end of your company to the other. 

Which is why DisplayWrite is a standard from one 
end of the Fortune 1000 to the other. For everything 
from basic text editing to text-and-graphics design. 


For DOS, DisplayWrite writes a 


whole new chapter. For DOS users, 


_ DisplayWrite 4 Version 2™ now has convenient pulldown 


menus, and easily handles multicolumn text. 

lt works with more than 60 printers, IBM and 
non-1BM alike. There’s even a free user sup- 
port hotline. The powerful spell-checker uses 
multiple dictionaries in one pass, a timesaving 
DisplayWrite exclusive. There are optional dic- 
tionaries for legal/medical terms and 17 foreign 
languages. DisplayWrite also works with IBM 
mainframe hosts and LAN environments, in- 
cluding the new IBM OfficeVision/2 LAN series. 


DisplayWrite and the power 


of OS/2. For 0S/2™ users, DisplayWrite 
5/2 has all the features above, and more. You 
can multitask, to work on multiple documents 
simultaneously. Choose easy menus or speedy 
fast-path commands. Consult online help 
screens anytime. And the optional Composer™ 
Extension adds sophisticated graphics and 
Spee page layout features. 


To get on the DisplayWrite stan- 
dard (or discover how most current 
DisplayWrite users can upgrade for 
under $100), call your IBM Author- 
ized Dealer, IBM marketing repre- 
sentative or 1 800 1BM-2468, 
ext. 126. 

Let today’s DisplayWrite take your 
written communications to the high- 
est level yet. 


New & Improved 


Generic 3D 

CONTINUED FROM PAGE 56 

complement of snap commands, unlimited 
zooms, selectable projections, hidden iine re- 
moval, a choice of 256 colors, and plotter 
support. The package is file-compatible with 
Generic CADD, Levels 1, 2, and 3. 3-D 
drawings can be saved in 2-D drawing format 
for editing, printing, or plotting in Generic 
CADD. 

List Price: Generic 3D Drafting, $249.95. 
Requires: 640K RAM, graphics display and 
adapter with minimum 640 by 200 resolution, 
DOS 2.1 of later; EMS memory, hard drive, 
mouse, and math coprocessor recommended. 
Generic Software, 11911 N. Creek Pkwy. 
South, Bothell, WA 98011; (800) 228-3601, 
(206) 487-2233. 
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AUTOsight 
Redlines, Annotates 
CAD Drawings 


For CAD users who need to solicit comments 
on their drawings, AUTOsighi, a new view- 
only CAD support tool from deltaC AD, pro- 
vides the means not only to display the im- 
ages, but also to add notes, drawing elements, 
and colored film to any image. The package's 
Redline feature allows added information to 
be saved in an appended .DXF file that does 
not affect the integrity of the origina! CAD 
file. 

AUTOsight, a graphics-based menu-driv- 
en package that reads .DWG, .DXF, and 
.PLT files, includes the following additional 
features: Compare, a tool that conveniently 
allows users to view only the net differences 
between two similar but nonidentical draw- 
ings; Overlay, which displays a second draw- 
ing without clearing the first; and Split 
Screen, which simply displays two different 
drawings (or two views of the same drawing) 
side by side. 

The package is capable of panning an im- 
age or zooming in on one, and images can 
also be sent to a printer or plotter. Further- 
more, drawings viewed through AUTOsight 
can be saved in a .PCX file, using AUTO- 
sight’s screen grabber, for use with programs 
such as Ventura Publisher and PC Paint- 
brush. 

List Price: AUTOsight, $495. Requires: 640K 
RAM, hard disk, DOS 2.0 or later. deitaCAD 
inc., 2003 Cypress Creek Rd., Suite 102-8, 
Fort Lauderdale, FL 33309; (305) 492-1155. 
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"286 or 386 CAT KIT 
P See ae 
- te 


Content oun PC/XT or/AT toa Fast /AT 
286 or 386 with ar without CACHE 


- True /AT Computer (Not an Accelerator Board) 
- 8, 10, 12, 16 MHz - 20MHz w/Cache - Available 
in 286 & 386 Models - 25MHz w/Cache Coming 
- Retain Your Existing Enclosure, Power Supply, 
«& Add-On Cards, Drives, Monitors, 
= Keyboard And Peripherals 





CALL NOW! 
1-800-443-2667 


Diversified 
Technology 


CIRCLE 324 ON READER SERVICE CARD 
XT/AT are tradenames of the IBM Corp. 


PROTECT YOUR COPIES 
OF PC MAGAZINE 


Make your collection af PC Magazine a handsome addition to your office or home—and protect 
= Sari your copies for easy re 

zine Binders and Cases are made af durable, luxu 
i card. Custom designed for PC Magazine, every 
mark dates and volume numbers. 


FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS TPC MAGAZINE. 
Hold your pt et 


| do Jesse Jones Industries 
issues on P| 499 East Erie Avenue : Philadelphio, PA 19134 
individual 


toe sa © Binders © Cases + Quontty 
snap-on ndosed§___.* Add $1 per 
rods. $9.95 | binder ero postage & handling. (ine USA a add 
each; 3 for 
$2795; 6 for $52.95. 














-loak leatherette aver quality 
jer receives FREE transfer foil to 




























| $2.50 per case/binder ordered, US currency only) 






boa’ Vso CMC (Minimum order $15.) 
| cord No 

J MelMrs Ms, 
| add 


| 
Giy 
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| rs) 
“PA rendents odd 6% sales tax. 






Paes FraitNomes 






OPEN 
BACK CASES 


Store your copies for individual reference. 
$795 each; 3 for $2195; 6 for $39.95. 
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Our desktop manager is one of our most noteworthy 
features. It has a word processor, database, autodtaler, 
telecommunications and much more, Including a 
calendar to help you keep appointments, 
print out to-do lists, even graph 

your free time. 


Many utilities thrive 
nly on misfortune. 
Tools provides 
first-rate accident 
insurance plus 
much more. 





Find files and preview them in their native formats 
(including 1-2-3 and dBase) in a fraction of the time 
it formerly took. Hit LAUNCH and your application 
and associated data file ave automatically loaded. 





cal igormeion oat Jl , 


your spreadsheet and 
paste tt into your 
word processor (or 
any other applica: 
tion) without 
re-entering data 
or text. 


2 
( ( \e 


and Anew visio 


And when they do, nobody makes it easier to recover a deleted file or restore a hard disk than PC Tools 
Deluxe. But Central Point Software believes a utility product should do more than just protect you from 
misfortune. More than simply back up your hard disk, recover an inadvertently deleted file, or allow you to 
manage your files froma DOS shell. - 

ntral Point's vision is that a utility product should enhance your productivity every moment you're at 
| the keyboard. It should simplify the way you find, preview and load a 1-2-3 spreadsheet. Make it easy to 
combine the contents of one document into another. Even allow you to look up a client's address while you're 
in the middle of another application. Everyday tasks. Tasks that, without PC Tools Deluxe, are difficult to do 
and take far too much time. ' ' 

But it’s not just what PC Tools Deluxe does that makes it different. Its windowed environment makes 

doing these things (as well as all of its other functions) simple. The environment’s movable, resizable win- 










Inadvertently losing a file is easy to do. Our 
INDELETE makes it just as easy to undo. 
{Recovers entire subdirectories too.) 





E t financial info, 
employee data, contracts 
and other sensitive 
information in a forma! 
nobody can crack. 
Except you. 


In the event 
your disk 








breathtakingly 
fast, reliable 
and extremely 
easy to use. 











We can make child's play 
out of finding and 
working with files on 
Novell or IBM Token 
Ring Networks. 










eg e ® 
dows, full mouse support, pull-down menus and context sensitive help make learning and using the product 
a breeze. And PC Tools Deluxe conforms to IBM's Systems Application Architecture , 
(or SAA) standards so its look and feel is almost identical to all the other applications 
you'll see in the 90s. \ 
PC Tools Deluxe. It has redefined what a utility product should be. Designed not \ 
only to protect you from misfortune, but to 


mi cholite Scent ieee PC Tools Deluxe5.5 xm 
Pomt Ee 


had an accident in eas entire life, you'll Central gs 
still benefit from PC Tools the very moment Cas lata Fe —soe 
you start using it. PO Tooele tradeerademarks of therrmanutactares et amet 
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ATTENTION 
CORPORATE BUYERS! 


SOFTLINE 
WANTS 


YOU! 


Softline, a leading source of all 
brand name PC software,hardware and 
accessories, is challenging corporate 
and institutional buyers of major 
organizations to sample Softline’s 
excellent pricing, service and product breadth. 


We're serious about getting your business, 


If you're serious as well, Softline is prepared to e We will ship you a FAX machine to be used by you 
make you an incredible offer: at NO CHARGE. Your purchase order is 
guaranteed priority handling when you fax it in. 
Between now and December 31, 1989 all 


major corporations or institutions will e You will receive our Remote Customer Inquiry 
4) TP System (RCIS) kit to do online inquiries into our 


receive a $1,000 REBATE on their first : : ae 
’ ainframe regarding order status, billing and 
$10,000 order with Softline. You can’t get auckiey jteieaiae a 
more serious than that. 
We can make this incredible offer because we have 


If in addition you are able to commit to monthly proven that thousands of corporations, after sampling 
volumes of $10,000 or more you will be eligible for the our excellent pricing and service, stay with us for the 
following unique services: long haul. We’re willing to make that long term 


investment with you. 





1333 60th Street 
Brooklyn, NY 11219 


1-800-221-1260 


FAX: (718) 438-2315 


Corporations and Institutions, whose credit has been qualified will be 


eligible for a $1,000 rebale on their first $10,000 order, This offer ; TELEX: 627-30170 or 910-240-3918 


we J expires on December 31, 1989. The $1,000 rebate is in lieu of any ‘3 Tim 
J other dacounts offered on ourthen published corporete price ist. FSG CUSTOMER SERVICE HOURS: 
fez ae Ng Ow x. gam-5pm EST Mon-Fri ~~ 
yrs yr) Ug oN pare 


In New York State and Int'l. CALL (718) 438-6057 
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Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


Utility Makers Team Up 
For the Battles Ahead 


The trend toward mergers and 
acquisitions among PC ven- 
dors is about to change the 
landscape of the bustling utili- 
ties market. 

Over the summer, Fifth 
Generation Systems, flying high 
with the top-selling backup 
program Fastback Plus, reached 


marketing rights to a couple 
of successful also-rans, Mace 
Utilities and The Brooklyn 
Bridge. 

Both packages had been 
well received critically but 
were less than overwhelming 
at the box office. Fifth Gen- 
eration believes it knows how 


ent needed is a higher-quality 
interface. 

The company has set out 
an ambitious growth path for 
itself that includes a rejection 
of the one-product-does-it-all 
approach that has turned both 
Peter Norton Computing and 
Central Point Software into 
powerhouses in the field. Fifth 
Generation plans to add two 
new utilities to its selection 
(for a total of five), building 


In acquiring the market- 
ing rights to Mace Utilities 
and The Brooklyn Bridge, Fifth 
Generation has retained the 
passionate involvement of the 
entrepreneurs who launched 
the programs and gave them 
distinct personalities. Paul Mace 
will continue to lead the de- 
velopment of disk-tuning soft- 
ware that will appear under 
his name, and Guy Gordon is 
still coding the upgrades to 


over into two other utility to make them as popular as eachsothat itshares aninter- _ his file-transfer program. The 
categories and acquired the Fastback; the main ingredi- face withitsfamilymembers. core programs, however, will 
CONTINUES ON PAGE 64 


TOP TEN SELLERS — Utilities: A Five-Week History _ 


This issue's list of best-selling utilities has the familiar favorites 
and one big surprise. Automenu, ranking third, is a program 








Faalback Plus 2.01 
Fifth Generation Systems Inc. 


F 


READING THE CHART 


The Norton Utilitlea 
Advanced Edilion 4.5 that has grown from shareware roots to become the corner-- 
Peter Norton Computing stone of a software hquse with over a million dollars in annual 


Automenu 


sales that targets corporate needs. Also remarkable is the © 
Mages Enterpnses 


success of Traveling Software's Battery Watch, atnumber 
9, confirming the surging popularity of battery-powered 


LapLink Ill iigieps 


Traveling Software Inc. 





PC Toola Oeluxe S.S 
Central Point Software 





X-Tree Professional 
X-Tree Inc. 


Above Olsc 3.0 
Above Software 





Sidewaya 3.2 
Funk Software 





The Top Ten Sellers—utilities list 
ranks PC utility software programs ac- 
cording to thei sales lotals in the week 

ending August 26. The chart that appears to the 

left of each program name shows how the pro- 

gram's sales ranked each week for the last five weeks. 

The hash marks at the bottom of each chart represent 

each of those five weeks, beginning with the week of July 24. 
Dramatic shifts In a particular program's ranking may be the 


result of sales promotions conducted by individual retailers. Sea- 
sonal factors, such as end-of-year budget purchase decisions, can also 
performance of a particular program in any 
period. More than 10,000 individual locations contnbuted to the list. 


play a large role in the 


Sales inlormetion compited by Kenfil Distribution. 


Rankings are based on net sales by unit; returns are subtracted from gross sales. 


Battery Watch 
Traveling Software tne. 


FN 


DESQview 2.2 
Quarterdeck Office Systems 
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Pipeline 
CONTINUED FROM PAGE 63 
be dressed and manicured by 
Fifth Generation’s program- 
mers before being put on 
sale. 

The key element in this 
strategy is a growth plan that 
builds around people’s 
strengths; the programmers 
who know how to dig into a 
disk’s file structures can dig 
away, leaving the menu de- 
sign to coders who do that 
best. It also suits the main 
players’ personal preferences. 
Fifth Generation is firmly 
rooted in Baton Rouge, Lou- 
isiana, and rather than leav- 
ing Cajun country to chase 
programmers in the crowded 
Silicon Valley, it’s building 
software in a long-distance, 
contract-based style that con- 
trasts sharply with the cen- 
tralized, staff-built approach 
used by Ashton-Tate, Lotus 
Development Corp., and 
Microsoft Corp. 

Each of the three utilities 
will be upgraded in October, 


a ne 


How many users are connected to each 386 PC? 


showing the early fruits of this 
union. But it won’t be until 
early *90 that the full effect 
will be seen. In addition to 
better menu structures, Fifth 


ROM Cards Face Uncertain 
Future 

You know there are problems 
when a committee needs to 
be formed, and the makers of 


Generation plans to give man- _ultrasmall laptops recently 
agers the abil- formed a 
ity to take con- committee to 
trol of some of If ROM cards resolve the 
the more-risky BIE rt os a et 
features in of affairs sur- 





these utilities lished, static RAM rounding the 
(features like embryonic 
obliterating all ROM card. 

traces of a file cards for file Last fall, 
by nulling all NEC Home 
the bytes), so storage will follow Berens 
that novice us- (U.S.A.) in- 
ers can be close behind. troduced the 
given tailored NEC Ultra- 
versions that won’tleadthem Lite with the first PC ROM- 
into trouble. card port. The company hoped 


And later next year, a 
Microsoft Windows version 
of each utility is likely to be 
available. Making the transi- 
tion to Windows is an invest- 
ment in programming time that 
none of the three companies 
relished making alone; united, 
however, they feel better 
equipped to mount new plat- 
forms. 


Anetwork isn’t the only way to tie PCs together; 
running terminalis out of a 386 PC is one iess- 
expensive approach. We asked caliers to PC 
MagNet with 386 PCs instalied at their iocations 
to answer the foliowing questions. The answers 
demonstrate the growling popularity of—and 
need for—Unix as the host for DOS applications. 


Do you have any 386 PCs operating as part of a 
muitiuser system? 


Don't know 2% 
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that major software publish- 
ers would soon introduce pro- 
grams on the new medium, 
but only Lotus and WordPer- 
fect have produced the goods 
so far. 

Meanwhile, Poquet Com- 
puter (a start-up) and Atari 
are poised to introduce ul- 
trasmall portables with ROM- 
card ports that are not com- 


Don't know 


Over 25 
1110 25 


7to10 


patible with NEC’s standard, 
creating a dilemma for soft- 
ware publishers who have 
enough on their plate without 
supporting new media. 
There are two issues. One 
is the number of connectors 
(60 or 68). But a more funda- 
mental problem is whether 
the software should run out of 
RAM or out of ROM. NEC 
opted for a RAM approach, 
attempting to keep the new 
system close to the DOS en- 
vironment. Poquet and Atari 
have designed their systems 
to run the ROM card-based 
software out of ROM; this 
cuts dramatically the amount 
of RAM needed in the com- 
puter, but it also requires that 
software publishers make 
significant changes to their 
programs developed for DOS. 
By the way, if ROM cards 
become established, static RAM 
cards for file storage will fol- 
low close behind. But they 
won’t be giving floppy disks 
a run for the memory just 
yet—not until they drop from 
the expected 1990 cost of a 
dollar a kilobyte. 7 












2to3 


What operating system is used with this multiuser 


syatem? 





MOS 2% 
OSi2 4% 


Novell 


Other 








Some foresight into remote 
computing hindsight. 





Hindsight is always 20/20. And it's always too late. 
Especially if you've spent a lot of money on remote 
access software with limited features. 


Use some foresight. Compare the features of the vari- 
ous packages up front, and the choice will be clear — 
pcANYWHERE” III beats the competition hands 
down. And you'll never have to look back with regret. 


But don't just take our word for it. Publication after 
publication — including the only Editor's Choice for 
Remote Computing from PC Magazine — have cited 
pcANYWHERE 111 as the finest remote computing 
software on the market today. Bar none. It's faster, 
easier to use and contains features that just can't be 
found in any other package. 


pcANYWHERE III is also the best solution for 
remote access to a Local Area Network. In fact, 
Novell chose ppeANYWHERE III for remote com- 





puting with its new NetWare Access Server™. 


And it's less expensive than other leading packages. 
pcANYWHERE III retails for only $145. Including the 
necessary software for both sides ~ host and remote. 
You can't duplicate this value at twice the price. 


So, go ahead. Compare peANYWHERE III with other 
remote access software packages. You'll be convinced 
that peANYWHERE III is the right choice for all your 
remote computing needs — today and tomorrow. 


Because foresight is always more productive than 
hindsight, choose ppANYWHERE III for your 
remote computing needs. 


For more information, or to place an order, visit 
your computer software dealer. Or call DMA at 
(212) 687-7115, or write to: DMA, 60 East 42nd St., 
Suite 1100, New York, NY 10165. 


me 


pcANYWHERE IIL. The Industry Choice For Remote Computing. 


pcANYWHERE If ws a trademark of Dynamic Microprocessor Associates, Inc Other products are trademarks of their respective manufacturers, 
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WHY EVERY COMPANY 
SHOULD HAVE A 
NEW EXEC. 
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In today’s fast-paced, value-consclous world, a success- 
ful executive must be versatile, dependable, and respon- 
sive to client needs, Office Automation Systems’ new 
LaserPro EXEC™ laser printer is all that and more! 

The LaserPro EXEC has Contacts! No need to learn 
new software. The LaserPro EXEC is compatible with the 
H-P LaserJet” Series Il, and familiar with the 
most popular software packages, such as Lotus 1-2-3" 

Aldus PageMaker, Ventura 
Publisher," and 
WordPerfect? 







The LaserPro 
EXEC is Smart! 
Comes with 512K 
of memory, easily 
expandable to 
4.5M. Six standard 
fonts resident; you 
aiso can use H-P 
and compatible 
font cartridges. 
General, legal, and technical word processing, forms 
generation, spreadsheets, reports, and desktop publish- 
ing are no problem for the LaserPro EXEC. 

The LaserPro EXEC is Dependable! A rugged 
workaholic, the LaserPro EXEC operates at six pages per 
minute, with a monthly duty cycle of 3000 pages. Works 
well alone, or can coordinate with groups. 

The LaserPro EXEC Produces! Resolution is 300 dots 
per inch —both text and graphics are crisp, clean, and 
easy to read. Prints single sheets, envelopes, transparen- 
cies, and labels on its own. 

The LaserPro EXEC is Cost-Effective! With separate, 
easy-to-replace toner cartridges and drum kits, you can 
perform most of the standard maintenance yourself — 
NO NEED FOR A SERVICE CALL! In addition, cartridges 
are available so the LaserPro EXEC can emulate the 
Diablo® 630, the Epson® FX-80+ 

and the IBM* 


Pa ee Bs 4 ProPrinter.” 








Contact your reseller to arrange a meeting witha 
LaserPro EXEC today. For the LaserPro dealer/distributor 
nearest you, call 619-452-9400. 


CIRCLE 507 ON READER SERVICE CARD 
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Office Automation Systems, Inc. 
CORPORATE HEADQUARTERS 9940 Barnes Canyon Road San Liege © 49212). (619) 452-400 INTERNATIONAL OFFICE Krettenburystr 14. 8162 Neuhsus/Schiiersce. West Germany Tel 08026 / T1019 Telex $212667 KUPD 
ANTM sand @ sare trademarts and registered trademarks of theit reepective companies 





It’s all very well 
to look into the 
future. But can 

you get there 


from here? 


Bill 


Machrone 


Here at PC Magazine, we have always prided 
ourselves on the forward-looking stances we've 
taken on industry issues, such as our notorious 
position onthe question of 286 versus 386, and 
our early championing of color and graphical 
user interfaces. One of the difficulties of being 
in the vanguard, however, is navigation. It’s 
not all that tough to see the future—in fact, it’s 
usually fairly obvious. The real problem is 
figuring out how to get there. 

For example, no one doubts that CD-ROM 
will play a major role in the areas of data 
distribution, reference works, and multimedia 
software. But almost no one can agree on how 
it’Il all come together. The hardware folks are 
trying their darndest to drive down the price, 
but with today’s technology, lower prices mean 
lower performance. On the oiler hand, since 
CD-ROM readers are still rare, people aren't 
likely to miss what they never had. 

Things are more uncertain on the software 
side. The big attraction of CD-ROM. after all, 
is its enormous capacity. The applications that 
are out there now, such as Lotus’s One Source 
(acompendium of financial and demographic 
data) and our own Computer Library (the full 
text of PC Magazine, our sister publications, 
and indexed extracts and full text from 120 
others) are naturals for the medium. They’re 
also ugly. All of that text is unleavened by 
photos, illustrations, charts, or captions. 

Everyone agrees that the standard com- 
puter screenis a poor, almost laughable substi- 
tute for the printed page. Those of us in the 


publishing business, however, are always looking a 


to increase our bandwidth. A magazine is a 
magnificent random access device, and some- 
day the personal computer will be one too. 

Apple’s HyperCard for the Macintosh is a 
prime example of how some good basic tools 
can enable a publishing revolution. Today, a 
quarter of a million HyperCard stacks are 
shining testimony to the power of the meta- 
phor. The good news is that several Hyper- 
Card-like products are arriving on the PC, 
complete with sound, animation, and author- 
ing tools. These programs, along with Super 
VGA graphics and increasingly prevalent 
graphical user interfaces, will be the gateway 
to wider CD-ROM use. 


Even astandard VGA shows fairly realistic 
photographic images in 320 by 200 resolution 
with 256 colors. When you boost it to 640 by 
480 by 256 colors or even 800 by 600 by 256, 
it’s better than high-definition TV. And of 
course, we’ll need the density of CD-ROMs to 
store those photorealistic images. 


EXPANDING POSSIBILITIES 
I’m looking forward to using this technology 
in future PC Magazine CD-ROM publica- 
tions. Imagine being able to access all of our 
reviews, and to see the information in any 
order you want. Imagine clicking on a set of 
results from our benchmark testing, and get- 
ting a dialog box that lets you read the review 
of each machine, look at its photo, and review 
its features table. We could even include 
manufacturers’ literature and a list of dealers. 
Or imagine a CD-ROM disk with all of the 
PC Magazine utilities: source code, execut- 
able code, full text of the articles that intro- 





duced them, examples of use, even interviews 
with the authors as they explain their program- 
ming techniques and decisions. 

That’s right: sound will play an important 
part in future CD-ROM titles. So will full- 
motion video. Intel has acquired the original 
RCA digital video team from General Electric 
and is currently fostering the development of 
new algorithms and chips that can handle the 
awesome compression and decompression 
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TO CREATE ANY FORM. 


DRAW LINES, BOXES AND GRIDS 
WITH JUST A FEW KEYSTROKES! 

Formfool streamlines the PC's ability to 
draw—lines, boxes and grids are drawn for 
you with just acoupleof keystrokes. Youcan 
change your grid layout, adjust type sizes, 
or rearrange boxes—ina matter of seconds! 
PAST, EASY TEXT MANIPULATION. 

‘You can automatically fil text intoadefin- 
ed areas, perform character and word wrap- 
ping, adjust line and character spacing, print 
graphic and mathematical symbols, 
Organize your forms in a mini-database— 
even print your forms sideways. 


COMPATIBLE WITH ANY PC AND PRINTER. 
Formool supports virtually any PC and 
over 200 printers—and dozens of lasers— 
Tight out of the box. 





NEW— WYSIWYG” PREVIEW FEATURE 





Spot errors in (ypestyie, spacing, altgt before com- 
wutting the form to paper. Alsaincludes "zoom "feature. 
me, =%SUSTSOST -_ 


a> na wand > a 


The Best Selling Forms Package in The World. 
BLOC Publishing Corp, 800 Southwest 37th Avenue, Sutie 
Gables Florida 33134. Visa and MasterCard ac- 


cepied Add $53. $0 for shipping, international orders add 
$10.00. FL residents add 6 percent sales tax. 


See yourdealer orcall (600)886-2562 
Call for information on preview upgrade. 


BLOC Publishing 


ight 1989, BLOC Publishing Form Bol isaregistered 
trademark of BLOC Publishing 







Bill Machrone 


needed for full-motion video in real 
time. 

Meanwhile, Sony is hard at work on 
what it calls the XA standard for encoding 
high-fidelity sound on CD-ROMs. In a 
year or two, this will culminate in soft- 
ware of incredible richness and flexibility. 
I’ve heard it called ‘*plasticware,’’ and 
I’ve heard it’s going to take a cross be- 
tween Bill Gates and Cecil B, DeMille to 
produce it well. 

The future is lovely. But suppose you 
wanted to go into the CD-ROM publish- 
ing business right now. What would your 
choices be? Pretty limited, it turns out. 
There’s no standard way to scan in color 
images and no standard resolution. Most 
ofthe retrieval software is oriented toward 
text only. Indexing techniques tend to- 
ward the brute-force side of things. 

There are a few products, such as Owl 
Software’s Guide, that help you to build 
hyperdocuments. Most run under Micro- 
soft Windows, because a pointing device is 
akey ingredient in hypertext, and because 
Windows makes the programs indepen- 
dent of devices and resolutions. Unfortu- 
nately, none of them has the speed of 
Tornado’s Get command or the sophisti- 
cation of Magellan’s indexing and fuzzy 
searching capabilities, Of course, SOOMB 
is more of a challenge to handle than a 
bunch of notes in RAM, but the techniques 
are clearly available. 

Along the way, we'll stumble over the 
definitions of multimedia and hyperdocu- 
ments. Factions will form. Products will 
subspecialize. The computer-based-train- 
ing minions will have their favorites, heavy 
on the easily explored hyperdocument. 
The presentation graphics crowd will have 
its preferred products, with the emphasis 
on incorporating live video images within 
graphical frames. Quant jocks will bring 
their spreadsheets to life like a bunch of 
latter-day Baron von Frankensteins, no 
doubt terrifying the rest of us. HyperCard 
and its variants will battle for moral and 
technical supremacy, much as the dBASE- 
alikes are doing today. 

Also, Tandy will offer its THOR CD 
recording technology. By then, the au- 
thoring tools should have bridged the 
seemingly unspannable chasms between 
users and standards, and we'll have ar- 
rived in a new age in which every soft- 
| ware product is a (multi)media event. 
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Introducing Two Remarkable New Products from the Leader of 
Accounting Software 


Over 1/2 million people in 18 countnes have built their businesses with 
the help of Dactiasy. Knowing the importance of this investment, 
we've listened to our customers and as a result, we've developed our 
best yet. Version 4.0 of DacEasy Accounting offers so much more than 
just “counting the beans”; it's a manager’s dream. With over 100 new 
features, Version 4.0 also provides instant analysis of company per- 
formance with the new management reporting and graphics modules. 
Or move up seamlessly to the DacEasy Accounting Network System, 
which sets new standards of excellence in full-featured accounting! 
Extended Support for Today and Tomorrow 


Behind every DacEasy product, more support is provided than on any 
other accounting package in history—-seminars in 40 cities, self-paced 
instructional materials, tutorial books by five publishers, telephone as- 
sistance from over 35 friendly, qualified DacEasy representatives, 
video tapes and a complete line of award-winning software such as 
Lucid 3-D that can integrate perfectly! 


Special Upgrade Offer the DacEasy Way! 
We make it so simple for existing DacEasy Accounting users to 
upgrade Whether you're a 1.0, 2.0 or 3.0 user, call in with your Serial 
Number and receive new Version 4.0 or the Network Version at 
special pricing. 
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Solutions That Work Togeth 


See Your Local Dealer or to order call 


foes 
1-800-877-8088 
(in Canada, call 416-444- EASY) 
or welte tor DACEASY, INC © [7950 Preston Road ¢ Sute 8008 Dallas, TX “5252 «include $7 90 tor 
postage and handling within US) © Ask far your free People’s Choice Catulog on the enure line of 
BacKasy software and hardware ¢ Uacunditional % Day Money Buck Guarantee on afl products 
bought directly form DacFasy (less Supping charges) 









Minimum Mardwarc Requirements: [ac Easy Accounting Network System supports Novell Network, IBM PC NET and any DOS 41 Net Hens Companble LAN © DacEssxy Accounting Version 
40 requires $122k inemory (040K with graphics), IBM or compatibles. Hard disk only MS-DOS or PC DOs 2 t or later Monochrome CGA, VGA ind FGA monitor Mouse opiional ¢ MS 
DOs. PC-DOS, IBM anci Microsoft are trademarks of their respective corparations. Dac Fasy anct Lucid 3-D are trademarks of DacFasy. Im Copyright © 1989 DacEasy, Inc All nphts reserved, — 
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Comput 


Right Now. Guaranteed!* 


Yes, wecan ship your new ZEOS’ ’286 or 386 

toy: We've built up an extra supply of heh hottest 
selling computers in America. The celebrat 

ZEOS 286-12 and PC Magazine’ Editors —— 

the ultra fast ZEOS 386-20. 

Take your pick now for immediate delivery. 
These are both complete, genuine ZEOS Zero-Wait 
state systems. Both include an ultra-fast Seagate 
hard drive and all the other goodies. And they're 
ready to ship. Right Now. 


Here's how it works. We have these extra systems 


Sie ae and ready to ea They include both High 
ution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


Complete ZEOS 12MHz ’286 
with 32MB Hard Drive! 


Only $1,395 
For VGA color add $495 


FREE Shareware Disks Too! 
25 Software Programs Included 
Every system will include 25 
ready to run Shareware programs 
on free disks. Inciuded are 
programs for Word Processing, 
Spread Sheets, Educational, 
Financial, Business, Gamesand 


more. With Shareware you can 
try the programs first before you 
register them with the author. 
What a great idea! 


Standard Features Include: 


8 80286-12 CPU, 6/12MHz 
Dual Speed keyboard /hard- 
ware selectable. Reset and 
Turbo buttons right up front. 

8 Zero-Wait State DRAM, 512K 
expandable to 4MB on the 
mother board (GMB System 
Total). EMS Capability on board. 





All pnces and specifications are subject to change without notice. Please call for current pricing and warranty details. COD orders may require an sdvance deposit. PS/2 and AT are trademarks of IBM Corporation 


1. Your order must be received by IPM Central Time. 

2. Credit Cards are subject tocredit card authorization. 

3. Orders must be for our standard 286-12MHz 
system or 386-20MHz system, either mono- 
chrome or VGA. Any other systems or upgrades 
are custom built and will take slightly longer. 


*Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it 
is ready. All systems are fully burned in and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Plus 24 Hour a day Toll Free technical support and 
Express Parts Replacement are included too! 

This offer is good only as long as these pre-built 


= Fast 32MB Seagate 138R 
Hard Drive with auto-park, 
L2MB Floppy Drive. 

= Ultrahigh speed Hard/Floppy 
controller. 1:1 interleave, 800 
KB/sec transfer rate. 

= 14" High-Res Amber Display 
with Tilt/Swivel Base. Gen- 
uine Hercules* Brand 
graphics card. 

8 ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tactile/Click Feel. 

= Two Serial Ports plus Parallel 
and Game Ports. 

8 Clock/Calendar with Battery 
Backup. 

= 6-16 and 28 bit expansion slots. 

8 80287 support, up to 12 MHz. 

= Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 


Order Now Toll Free 


800-423-5891 







ers Now! 


systems remain in stock; please give us a call to 
verify availability. This offer does not apply to other 
ZEOS systems or custom configurations. 


Immediate shipment is only part of the story. 


ZEOS builds Rock Solid computers. That's why we 
offer you our 30 Day Money Back Guarantee, Toll Free 


technical support and Full One Year Limited Warranty. 


Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the fastest in its class. It features 
true Zero- Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-20. The Editors of PC 
Magazine did. In fact, they said “Out of 104 machines 


Complete ZEOS 20MHz 386 
with 80MB 28ms SCS] Drive! 


Only $2,995 
For VGA color add $495 


Standard Features 
\\ Include: 


8 Genuine 32-bit 
Intel 80386- 
20MHz CPU. 

® High speed 

Zero-Wait 

64K SRAM 
CACHE. 

s IMB of 
Zero-Wait DRAM Expandable 
to IGMB system total. 

= Fast 80MB, 28ms SCSI 
ee ol Drive, 1.2MB 
Floppy Dri 

8 Ultra high ae Hard/Floppy 
SCSI controller. 

8 Genuine Hercules® Brand 
graphics card. High-Res Amber 
Display with Tilt/Swivel Base. 


from 58 companies... for overall excellence in both 
the 16- and 20MHz categories, we selected ZEOS 
International's 386-16 and 386-20” And ZEOS ’386 
systems have racked up three PC Magazine Editor's 
Choice awards so far this year! 

PC Resource Magazine put it this way “ZEOS 
... provides quality comparable with the IBM or 
Compaq and does so for about 70% of the cost.’ 
Personal Computing simply says “The best value 
we've come across so far’ 

We couldn't have said it better ourselves. 

And these are the machines that we have 
ready to ship to you right now. Rock solid block 
buster ZEOS machines with quality and perform- 
ance that is, ina word, Guaranteed. Order now by 
calling 800-432-5891. 


® 101 Key ZEOS Tactile/Click 
keyboard. 


8 Two High Speed Serial 
plus Parallel and Game Ports. 

= 1-32, 5-16 and 2-8 bit slots. 

8 80387 math co-processor 
support. 

® ZEOS 5-bay case with security 
lock and LED indicators. 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCard and COD 
Open 24 Hours a day! 

ZEOS International, Ltd. 

530 5th Avenue, N.W. 

St. Paul, MN 55112 USA 





Deskpro 1s a trademark of Compaq Computer Corporation Corporate leasing plane are available. ZEOS ic a pubbcly traded company, MPLS/St Paul Local OTC. € 1989 ZEOS International, Ltd. 
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Instantly Switch 
Between up to 
100 Programs 

ra LAY 


Pop Up Programs and Files, 
Free TSR Memory, Share Data 


Switch-!t automatically lists up to 100 of your 
commonly used programs in a menu customized for 
your PC. You start your programs by simply 
pointing to them on the menu. Then, 
whether you're in the middle of 1-2-3, 
Word Perfect or dBase, a key-stroke 
moves you instantly to another program 
or file. Then back, or switch to another. 
And another. 
Forget save/exit/load/restore. Forget 
wasted time staring at a blank screen. 
Easily move data between previously A 
incompatible programs without retyping. 
You'll pay for Switch-It in saved time 
the first week you use it! 
Switch-It uses your hard disk or 
EMS memory for swapping. You have 
full memory (up to 600K) available for 
every program, even if you have only 640K. 
of RAM, and your memory-resident programs run free, 
in zero RAM! No more TSR conflicts or crashes. 


SPECIAL OFFER 
$79 95 INTRODUCTORY 


PRICE 


FREE ET-Phone™ with Switch-It purchase 


Every imaginable phone function for your PC. Auto-dial, speed- 
dial, redial, long distance, call logging and notes, dBase file 


format. Over 2000 buili-in phone numbers for airlines, hotels, 
major companies. Prints labels, supports all phone services, 
many ulililies. $49 if purchased separately. 





Swatch-tr and ET-Phone are trademarks of Better Software Technology, lac 


OS/2* FEATURES 


Without Throwing Away Your Favorite Software 





Fast and Easy to Install and Use; 
Give Your PC OS/2 Features Today! 


© Instant access to all your programs via simple menu 
© Run and switch between 100 programs, all in 640K 
® Word process or spreadsheet several 
files at once 
© Free up all memory used by TSRs 
® Takes advantage of all available memory 
© Transfer text or numbers between programs 
© Requires only 22K of RAM 
® Recall, edit and execute DOS commands 
® Automatic installation searches your hard 
disk and builds a menu of popular programs 
© Run multiple DOS applications under OS/2 
© Mix text and graphics programs 
© Works with all popular programs 
* Supports CGA, EGA and VGA graphics 
© No learning, installs in under one minute 
© Network compatible 
® Requires [BM PC or compatible, MS-DOS 2.1 
and above, minimum 256K RAM. 


Order Toll Free 1-800-848-0286 


Please send Switch-It at your special 

introductory price __ $7995 __ 
Plus Free ET-Phone ($49 value) ae 
Shipping & Handling (Overseas $15.00) ___ + $5.00 __ 
MA residents add 5% sales tax a _ 
TOTAL 


Check encl. [J M/C (1 Visa Card No. 
Signature Exp. — 

















Name 
Company 
Address 
City/Si./Zip 
Phone 














For Technical Information Call: 508-879-0744 


BETTER SOFTWARE TECHNOLOGY, INC. 55 New York Ave., Framingham, MA 01701 
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Couldn’t Microsoft 
spend $15 

to hire an artist 
with some taste? 
Dvorak’s 

Axiom 43: 

A programmer 
who wears T-shirts 
and poiyester 
pants shouidn’t 


design screens. 





D 


Aesthetics ts more important than perform- 
ance. Perceived performance is more impor- 
tant than performance. User interface is more 
important than performance. Usefulness is 
more important than performance. And per- 
formance is important. 

Let’s talk about the aesthetics of Microsoft 
Windows and the Presentation Manager. Sim- 
ply put, the Windows/PM interface is ugly. 
People like to say that it’s ‘not sexy.’’ Actu- 
ally, it’s beyond not sexy. It’s so ugly that it 
offends the senses when it appears on the 
screen. I realized this recently when I noticed 
that I get one of those bone-shaking deep-in- 
the-body shivers when Windows comes up on 
the screen. 

The animated Microsoft logo that’s dis- 
played when you start is almost appealing. But 
I really don’t wanta TV commercial to appear 
on my screen when I start Windows. It’s like a 
shareware message. Get rid of it! 

Then comes the Executive—a.k.a. the “‘user 
interface.’’ Its colors are weird, its typeface is 
as ugly as a mud fence, and its little disk-drive 
symbols are creepy. PC monitors aren’t really 
suited to reverse video, so the display looks 
muddy. The icons are eyesores, and the drop- 
down menus are hideous. Folks, this is one 
ugly interface. 

The bad news is that Microsoft apparently 
doesn’t understand that aesthetics takes work. 
In a recent memo floating around Microsoft 
Corp., NeXT, with its beautiful MACH inter- 
face, was said to be ‘‘ahead on prettiness via 
visual consistency and some nice 3-D illu- 
sions. Prettiness is their culture... . Perform- 
ance is our culture.”’ 

The author (whose name was clipped out) 
goes on to make the hopeless comment that 
“lotsa people can do pretty, not so many 
performance.’’ I don’t think so. In fact, far 
fewer people can ‘*dopretty.’’ Performance is 
governed by engineering principles, which 
can be taught. Pretty is governed by artistic 
temperament, which can’t be taught. 

The belief that Microsoft can ‘‘do pretty’” 
on demand (although it never has done so) is 
about as dopey as the typical engineer’s re- 
mark that ‘marketing is easy; it’s just com- 
mon sense.’’ It’s the classic delusion of the 
techno-nerd. 





John C. 
vorak 


This strange memo also says that NeXT is 
“‘ahead in Press Perception of Coolth.’’ Coolth? 
Exactly what ‘‘coolth’’ means isn’t clear, but 
I think it means ‘‘like, cool, dude.’’ The memo 
then concludes, ‘‘We need to make more friends. 
We can do that.’’ Gee, just like that? 


AN ATTITUDE PROBLEM 

So here’s the attitude: ‘‘Like, I can be cool if 
I want to. And I can have more friends if I want 
to. And, heck, I can be an artist if I want to. It’s 
just some paint. It can’t possibly be as hard as 
what I do! I write hot code. Thar’s hard!’’ * 

Yeah, right. Get a job, kid. 

The irony of all this is that the public 
doesn’t perceive Microsoft as a performance- 
oriented company. It is perceived as a big, 
well-rounded, honest, all-purpose software 
company that tries hard. That’s a good image, 
but it’s not an image of performance, I think 
that Microsoft products are feature-laden, 
sometimes to excess, But performance? Where? 

One thing’s for sure—the company hasn’t 






the soul of an artist. Even Lotus projects a 
better sense of aesthetics than Microsoft. 

Taste is something you don’t miss if you 
haven’t got it. In other words, don’t expect 
Windows Version 3.0 to look much better. 
They’ ll probably just change the fonts and add 
some shading and think that it’s pretty. I'1] still 
shudder when it comes up on the screen, and 
the memo writers will blame everyone but 
themselves. 
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Here's the first nee you should do with 
the new Microsoft® Mouse 

Bring up the ex anded control panel. 
Set it for “Fast? And then, with a very slight 
movement of your 
watch the cursor scoot all the 
way across the screen. 

You'll be hooked. 

And don’t worry about 
control. We upped the resolu- 
tion to an extremely accurate 
400 Ed gs per inch. In other 

the cursor practically 
baat eared enn tos reads your mind. 
sas al ‘Tohelp even more with 
accuracy, the tracking ball is in front. And the 
patented design fits comfortably in your hand. 

What it al means is you get more out of 
your software. By being able to quickly and 
efficiently click through even the most sophis- 
ticated applications. 

In fact, we put OS/2 support in our up- 


— tens itivity— 
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ded driver. ee ready for what- 
porte Hee eh 


To aD EDs Pp , you also ona 
choice of Microsoft Wi acta jou 
Paintbrush? two eel Mouse p 

So visit your Microsoft d er for more 


details and a complete demonstration. 

Now, you may not want to let your boss 
know just how little room you need for a 
Microsoft Mouse. You could lose your shot at 
abigger desk. Pi 





Making it all make sense 


(206) BR2-8661 © 1989 Mi 
call eye cores heroscft Corporation. All nghts reserved. Microsoft and the Microsoft logo are 
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While everyone likes to think e 

that all the old-timers haven't I n S ] d e 
kept up with changing tech- 

nology, most of them have. 

Take the old CP/M computer maker Morrow Designs 
(please!), now headed by the irascible George Morrow. 

The former prexy of Morrow Designs, Bob Dilworth, 
went to Zenith to head up most of the laptop action there, 
until he quit a year ago for some easy-money job. Dilworth 
brought with him to Zenith none other than Howard Fullmer, 
who is largely responsible for the Zenith laptops, including 
the MinisPort. Fullmer has been in the 
microcomputer business from its incep- 
tion, and he was also at Morrow as chief 
engineer. He was the guy who was largely 
responsible for the famous portable that 
won the IRS contract a few years back. 

George Morrow, meanwhile, has been 
writing columns and looking for a new 
idea. He figured he has been out of the 
action too long, and he now intends to 
outdo everyone by designing two killer 
laptops. 

One, which will be shown at Comdex, 
will be manufactured by a Korean com- 
puter maker. It will have a new full-page 
backlit super black-and-white display, a 
386 processor, a 20- to 40MB 2.5-inch 
hard disk, and a removable 2-inch floppy module. It will run 
for 4 hours or more on replaceable C cells. It will be about the 
size of a Toshiba 1000 and cost less than $2,000. (Hey, P'Il 
believe anything!) 

The second killer laptop will be a powerful notebook 
computer designed to sell for less than $600. ‘*It will kill the 
competition and can be easily done,’’ Morrow tells me. He 
says he has invented a new power-management scheme that 
allows him to run the 386 on batteries and to stretch overall 
battery life by 100 percent. 

Morrow says that too many laptop makers have gotten 
themselves into the battery business with all of the proprie- 
tary batteries they sell fortheir machines. This just adds to the 
cost. People would rather use off-the-shelf batteries or 
commercially available rechargeables. | tend to agree. Who 
needs a house full of weird batteries that cannot be inter- 
changed? 

The big secret in these Morrow-designed machines, 
though, is the use of the new RF data channel adapters, 
which are similar to those marketed in Japan. These are 
actually small transmitter/receivers that are hooked to the 
serial port connectors on your laptop and desktop machines, 
so that each has its own small antenna, When you carry your 
laptop into the room, the transceivers acknowledge each 
other and the laptop instantly becomes a slave for uploading 
and downloading via the RF serial port. No wires, no connec- 


than $600. 
“It will kill 


A powerful notebook 
computer Is going 
to sell for less 


the competition!” 





tors, no fuss, no muss. This 
i r a C k system is part of a secret project 
developed jointly with Travel- 
ing Software. I like the idea. 
Personally, I'm cabled out. 

We Get Newsletters Dept.: If you're even remotely inter- 
ested in the BBS scene, then you have to get a subscription to 
Jack Rickard’s Boardwatch. This outstanding $28-per-year 
monthly newsletter covers telecomm news, highlights obscure 
and worthwhile BBSs, and keeps you up to date on software 
developments. You'll find out about on-line weather services, 
government tax BBSs, new support BBSs, 
and all sorts of fascinating information 
centers. For a subscription to this little gem 
of a resource, write or call Jack Rickard, 
5970 S. Vivian St., Littleton, CO 80127; 
(303) 973-6038. 

A Programming Language Lives Dept.: 
APL89, which took place in New York last 
August, marked a new beginning for the 
famed language that was developed inter- 
nally at IBM long ago. It’s simply called 
“*A Programming Language,’’ or APL for 
short. It is the single best language for 
matrix manipulation. At APL89, even guitarist 
and recording artist Stanley Jordan was 
there to show how he uses APL code to 
score synthesizers. IBM was there to announce 
a giveaway of an IBM “‘shareware”’ package called TRY APL2, 
a slightly crippled version of APL2, the latest and greatest 
version of the once-languishing language. There too was 
Stephen (Mathematica) Wolfram to discuss an APL/APL2 
implementation of his own. 

APL2 is the hot topic in the programming community. It’s 
essentially 3-D APL, allowing you to place a matrix within a 
matrix and then manipulate it in all sorts of amazing ways. 

If you're interested in APL, there is no better way to get 
started than with an excellent APL interpreter called I-APL 
(International APL). Designed for the educational market as 
shareware, you can obtain a copy (with on-disk documenta- 
tion) fora mere $6 from I-APL Ltd., 6611 Linville Dr., Weed, 
CA 96094; (916) 938-4684. Ask for Ed. Folks, this is a steal. 

Since APL utilizes all sorts of weird characters, you may 
want some keyboard overlays from the keyboard-overlay 
specialists: Hooleon Corp. of Cornville, Arizona. (No, I don't 
make up these names!) Phone number; (602) 634-7515. They 
charge $29.95 for APL keys or for any oddball keys you may 
need. 

The first release of APL for the PC, years back, required a 
new ROM because of the character set. Now, the programma- 
bility of the new EGA and VGA display cards means that APL 
will have a second shot at popularity. If you like to program 
or want to leam something new, check this out. It’s a fascinat- 
ing and powerful language. o 
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Release 3's 3D design opens up all kinds of new possibilities to improve the efficiency of your work. 


In business, more than ever before, power 
isa function of information. And nothing can 
help you exploit the power of data like the 
new Lotus” 1-2-3°: Release3 and Release 2.2. 

1-2-3 Release 3 lets you manipulate 
data, navigate through complex applica- 
tions, and work with more speed, power 
and ease than any other spreadsheet. 

In fact, InfoWorld recently was moved 
to say “...with this new release, 1-2-3 has 
instantly regained its long-standing posi- 
tion as the sheet to beat:”! 

Much of the credit belongs to Release 3's 


revolutionary, true three dimensional 
design, which lets you view and work with 
up to 256 worksheets and files simultane- 
ously. And its sophisticated file linking 
capabilities are unparalleled, because you 
can link worksheets and files in memory, 
on disk or on a network. 

But the advantages of 3D aren't limited 
to spreadsheets. It also allows you touse the 
new relational data management capabili- 
ties to analyze information from multiple 
data tables. Release 3’s database is simply 
the most powerful available in a spreadsheet. 


UnfoWorld July 17,1989 *In Canada call 1 800 668 1509. Ask for Department 17 © 1989 Lotus Development Corporation Lotus and 1 2 3. are registered trademarks of Lotus Development 
Hard disk and 1 Mb system memory required in DOS, 3 Mb in OS/2. Lotus certified compatible PC AT with 80286/80386 


behind a desk has 
power on y Of It. 


You can even bring data from external 

databases, like dBase III directly into 

your spreadsheet. Without ga 

ever leaving 1-2-3. 
Equally impressive is 





linking, minimal recalc and undo. 
Of course, both Release 3 and Release 2.2 
= provide the highest com- 
patibility with your present 
1-2-3 files, macros and 


Release 3’s presentation applications, and with 

quality output and its each other. 

selection of advanced ana- There’s never been a 

lytical graphics. better time to upgrade to 
With the Lotus Add-In Lotus 1-2-3, because there's 


Tool Kit for Release 3, you 
can create a wealth of customized @ functions, 
macro key words and turnkey applications. 

Release 3 is for DOS or OS/2° users. It’s 
designed to fully exploit the 1 Mb of mem- 
ory that’s standard on today’s 286 and 
386-based PCs. 

Those of you who work on all types of 
PCs in a 640K DOS environment, read on. 
Because we designed 1-2-3 Release 2.2 to 
maximize the power in your PC. 

Release 2.2 offers remarkable speed and 
presentation quality output, as well as 
improved analytical power in the way of file 


The New Lotus 12-3 


The spreadsheet of choice 


links your work: 


Corporation. 0S/2 1s a registered trademark 
processor required Release 2 2 runs d PCs of all types in "DOS w 


Release 3's HotView graph window dynamical 
Ea ed related Crh 





f inte nations | Business Machines,Inc dBase Ill ls a registere 
rifle at aminimum of 32 


never been a better 1-2-3. 
For more information, contact your Lotus 
Authorized Reseller. Or, if you’re a current 
user, call 1-800-TRADE-UP* Ask for Ext. 563 
for upgrade information. 

Then you'll see firsthand how the new 
Lotus 1-2-3 will give you more power than 
ever before. 

On the desk and behind it. 


Lotus1.2343 


ed trademark of Ashton-Tate Corporation 1-2-3 Release 3 runs under DOS or 0S/2, 
ystem memory. 
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ACMA 286/12 ACMA 386/20 

Desktop System Professional System 

= Intel 80286-12 CPU running at = — Ime! 80386-20 CPU running at 
G/I2MHz (keyboard switchable] 1G/20MIHz (keyboard switchable) 

~ 512K RAM, expandable MB — IMB 32-ba high-speed RAM, 


on system board expendable to 16MB (SMB 
32-ba on system board) 


ACMA 386/25 ACMA Workstation 
Business System Basic Diskless Workstation 
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ACMA's 286/262 20MD bend érive - € wait wane page mode 
tmriecemng shadow RAM for BIOS rlacation  EMS/CIM 40 wuppon 
+ al ‘cuntrodier - 512K RAM expandable t@ SMB on the 

| symem board - Talend tor §0a sateen: 200want UL 

approved power wapply_ewter (2M oc | SAMI Dopey drove 6287 
enath copraceser wipport parallel and serial ports ROM buard! setup - 

‘enhanced (01 Ly keybuard “monochrome manor wah Ulitwivel sand 
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— O wont state w/page mode 
imesteaved arrangement 

~ Shadow RAM fot system d& 
video BIGS relocation 

= Supports EMS/LIM 4.0 

~ Supports 80387 math coprocessor 

— One 32-bit tavailabie), four 
I6-bu & two 6-but expansion stots 

— 200 want UL, CSA & TUV 
approved power supply 
(eve) 

~ ROM-based serup 

— Extended B10S functions to 
enable or disable shadow RAM, 
EMS & interleaved mode 

= Choice of | MB or | 4MB 
floppy disk drives 

= 1:1 umesteaved dual hantMoppy 
disk drive comtroller 

= Parnllet & serial ports 

~ Enhanced 101-key keybosrd 

= ACMA 386 utdsty software 


onesieaved arrangement 
— Shadow RAM for system & 
video BIOS relacation: 
~ Five 16-bu & three B-bit shots 
— 200 watt UL, CSA & TUV 


approved power supply 
<Nov~20Vy 


— ROM-based setup 

~ Supports EMS/LIM 4.0 

— Supports 80287 mach coprocessor 
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Nappy dink drives 

= [:) onterieaved dual handMeppy 
disk drive controler 

— Parallel de serval ports. 

= Enhanced 101-key keyboard 

~ ACMA 286 unhty software 
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floppy disk drives 
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~ O wait state w/page mode 
interleaved arrangement 
= Shadow RAM for system & video 


~ Supports EMS/LIM 4.0 

~ Supports 80187 math coprocessor 

~ One 32-bet (availabie!, four 16-bu 
& two B-but expansion slot: 

~ 200 want UL, CSA & TUV 
approved power supply 


— Extended BIOS funcions to 
tnable of disable shadow RAM, 
EMS & imericaved mode 

~ Chowe of 1.2MBor 1 44MB 


~ 1:1 imterleaved dual hard/Mloppy 
— Parallel & serial ports 


= Enharioed 101-key keyboard 
= ACMA 386 wtility software 


— Paralle! & serial ports 
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~ Two 3.3° half-neaghe drive slots 

~ Low profile cane w/power supply 
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= Enhanced 101-key keyboard 
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Ethernet Workstation 


— Nowell NE-1000 o7 NE-2000 
compatible (8-bot or 16-bit) 
= Memory on networkmg card. 8K (6-bu 
card), oF 16K (16-bit card) 
~ 10 Mbps data transfer rate, baseband 
~ IEE 802.3 Industry Standard 
8-bit $975 
16-bit $1,025 


ARCnet Workstation 


~ SMC ARCnet compatible 
= 2S data transfer cate 
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In chasing the 
corporate dollar, 
network vendors 

neglect the 

cheap and easy 
solutions needed 
in homes and 
small offices. Here 
are two products 
that point in 

the right direction. 


Jim 


Seymour 


Bill Machrone, PC Magazine's editor and 
publishing director, described in his column a 
few issues back his vision for PCs in the home. 
He used his family’s array of personal com- 
puters and peripherals as an example of how 
integral PCs have become to our lives. 

Bill concluded that the diverse computer 
needs of his four-person family were remarka- 
bly like that of many small businesses. And 
just as economies of space and capital expense 
are important for PCs in the home, they’re 
important in small businesses as well. For 
example, Bill’s wife and kids use PCs at home 
as much as he does, yet everyone shares one 
older LaserJet—making issues suchas printer 
sharing important. 

I share Bill’s sense that many of us will 
soon be looking to organize the PCs and pe- 
ripherals in our homes in ways that are akin to 
those of small businesses. That’s often tough, 
though, because the needs of small business 
often aren’t well met by the products available 
in today’s PC marketplace. 

My home has a number of PCs, printers, 
and so on, supporting a cluster of offices as 
well as the simpler joys of using acomputer at 
home. And I’ve been down the path Bill says 
lies ahead of many of us, trying to find a way 
totie all that hardware together. I’ve also spent 
a lot of time helping small businesses put 
together rational networking solutions (a fancy 
way of saying ‘‘affordable’’ networking solu- 
tions). So I thought I’d pass along a couple of 
hot tips on little-known small-scale network- 
ing products I’ve used. 

I’ve gone through several rounds of net- 
works myself, partly for evaluation, partly for 
my own use. Stops on that journey have in- 
cluded a superb 3Com 3+setup, a LANtastic 
hook-up, and an oddball but lovable sort-of- 
wireless system, CarrierNET. 

Anyone who’s worked with those systems 
knows that the 3Com setup is by far the most 
elegant, powerful, and sophisticated. Yet both 
the LANtastic and CarrierNET systems have 
special advantages for small businesses—and 
homes—that can outweigh the technical supe- 
riority of the 3Com system. 

Artisoft’s LANtastic is the slickest cheap 
LAN I know. At typical street prices, four or 


five machines can be connected for $1,000 or 
so. LANtastic also saves money by function- 
ing as a peer-to-peer network: you don’t need 
to dedicate one PC as a server. 


SIMPLICITY’S THE KEY 

LANtastic uses less RAM than any compa- 
rable network: just 13K to 40K, depending on 
how it’s configured. At work, adding All 
Chargecards and EMS memory to networked 
PCs may be an acceptable solution for RAM- 
hungry network operating systems, but that’s 
unlikely and inappropriate in small businesses 
or at home. 

LANtastic can’t match the throughput of 
big-time network operating systems such as 
those from 3Com and Novell. With four or five 
machines in the network, these heavyweights 
can beat LANtastic by a factor of five or ten to 
one. But performance isn’t the essence of a 
small-business network; economy, ease of use, 
and ease of installation are. And LANtastic 
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scores high in each of those areas. 

Carrier Current Technologies’ CarrierNET, 
with its ExcellNET software, is my second hot 
tip for small-scale, low-cost networking. It 
uses what at first sounds like a goofy idea: 
running your data not over dedicated LAN 
wiring but through the AC power lines in your 
office or home. 

Yep, it’s scary the first time you plug one of 
those little CarrierNET boxes into your PC’s 
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Every word 

processing package ilies moo 

today — including | Lay ut ma 1 Parad Lined Pe 51 Dir + 
Wordperfect and a 

Microsoft Word — Che Guiversal Word 
asks you to ea 

leap of blind faith. he Bee Zant Duet 

You have to imagine for IBM Parconal Computers and Compatibles 

a printed page that In the Beginning there were the 

bears no Wordstars, | Multimstes, | Wordperfects, =a. | 
resemblance to HS Mata emaate i ~ Ceeghioe 
what’s on your past. ees 
screen. Discover the nly Gtendard of Zxcellence: ie 
But with The Che Gnutversal Word 
Universal Word, the 


most advanced word processor available for IBM PCs and compatibles, 
What You See is What You Get. No guessing games. No trial and error. No 
compromise. The Universal Word’s WYSIWYG display allows 
instantaneous document creation, simplifying the production of 
sophisticated documents by showing your work on the screen exactly as it 
will look on paper. 


The Universal Word provides sophistication without sacrificing ease. 
Experiment with multiple font typefaces, sizes, styles, colors, advanced 
page layout capabilities, even foreign languages, directly on the screen. You 
can open an unlimited number of windows and perform cut-and-paste 
operation with ease. And when it comes to print quality, The Universal 
Word provides unsurpassed results on both dot matrix and laser printers. 


Looking for a foreign language word processor? The Universal Word’s 
Multi-Lingual Version can support every human language, living or dead, 
making it the richest featured multi-lingual word processor available. From 
Arabic to Zulu, from Avant Garde to Zapf, The Universal Word speaks 
your language. Experience the Difference. 
CS ee | Special 
Introductory Offer 
yt all Order Now and 
Save 30% 


English version 
acrap Bring or tl Now $276.50 


Multi-Lingual 
version 
Now $486.50* 


(800) 776-7674 
(213) 215-9645 
FAX (213) 215-9668 


Styles, Typetaces, Colors, « Languages 





™ 
300 Corporate Pointe * Suite 410 
Culver City, California 90230 CORPORATION 
Prices of the Multi-Lingual versions may vary subject to configuration. The Universal Word & WYSIWYG are trademarks of 
WYSIWYG Corporation. Other product names are trademarks of their respective holders. 
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Jim Seymour 


serial port, then into the... wall jack. But 
you don’t get sparks and smoke: instead 
you get slow but incredibly easy, flexible, 
and affordable networking. 

When the CarrierNET product was 
originally launched (by another company), 
it had AC phase problems. But in the 
current version it works fine, as long as all 
connected PCs are on the same side of the 
building’s main electrical transformer—and 
that’s almost certainly the case in a small 
office or home. 

My affection for CarrierNET grows 
out of a conviction that small-office and 
home networks are much more about file 
and peripheral sharing, and maybe elec- 
tronic mail, than about executing net- 
work-version application programs off a 
central server. So while CarrierNET’s 38,400- 
bps throughput is ludicrously slow com- 
pared with, say, Ethernet’s 10,000,000 
bps, in practice CarrierNET works well 
for the work it’s called on to do in these 
installations. And not having to pull wire 
or pay someone to install the network 
means huge savings. 

Finally, CarrierNET has one enormous 
advantage for those of us who rely on 
laptops and portables. Since the Carrier- 
NET box is completely external to the 
PC—no networking card is required— 
hooking up or unhooking a portable is just 
a matter of plugging or unplugging a se- 
rial connector on the back of the PC. 
You’re in business almost instantly. 

Zero installation time and zero instal- 
lation cost are among the features that 
make CarrierNET a winner for very small 
networks, especially those to which PCs 
are often being disconnected and recon- 
nected. As long as you aren’t in a big 
hurry, that is, and as long as you see these 
little boxes mainly as tools for data and 
peripheral sharing. 

I wouldn’t use CarrierNET for net- 
working more than four or five PCs, but 
for that size and smaller nets it makes 
good sense. CarrierNET boxes cost $275 
each, including ExcellNET software; add 
$50 per node if you want the electronic- 
mail version of ExcellNET. 

The networked smail office is an inte- 
gral part of the PC world, and the net- 
worked home soon will be. But there are 
real issues of scale and appropriateness 
here: cheap and easy can mean a lot more 
than raw performance. a 
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In the world of 

desktop pubiishing, 
megabyte-intensive docu- 
ments are commonpiace. And the 
need to protect them —a give 
Corporation sought a mass-storage solution to 


compiement PageMaker,® they chose the new 
Bernoulli Box® 44 from lomeg 

There were other mass storage devices to 
choose from. But Bernoulli provided the rare 
combination of proven security, reiiabiiity, per- 


formance and storage capacity that Aldus 


required. The same combination that Bernoulli 
can provide for you. 
Removable Bernoulii Disks provide physical 


security for your desktop pul 
lishing files since 

important data can 

easiiy be kept under 

lock and key. But 

total security goes 

well beyond that. 

Total security is in 
Bernouiii’s rugged 


So when Aldus® 


PAEERNOULLA 105% WV 


that protects your 
data better than any other mass 
storage system. 

Bernouiii's drives have a 25,000-hour Mean 
Time Between Faiiure rating, equal to 12 busi- 
ness years of use. lomega’s patented Bernouili 
Technology™ makes them virtually head-crash 
free. And Bernoulli Disks can withstand a shock 
of 1000Gs without data loss. That means you can 
maii Bernoulii Disks anywhere without concern. 

Bernouiii also protects your data by 
providing its own backup. in fact, you 
can make disk-to-disk copies of 44 

megabytes in as littie as three min- 
utes. Total security also inciudes 
electronic (Reed Solomon) data pro- 
tection that's 15 times more effective 
than a hard disk, and Bernoulli 
Express, the 24-hour drive repiace- 


ment program. 
Bernoulli's 44-megabyte 
removable disks, with 22msec 
effective access time, are the ideal 
primary and extended storage soiu- 
tion for data-intensive appiications, such 
as desktop pubiishing. They not only hold 
your largest files, but the appiication software 
as weil. So when your documents are retrieved 
on another system, they'll come out exactly the 
way you intended. And when you need addition- 
al storage, you can add capacity for under $3 
per megabyte* with Bernouili. 

When you also consider that Bernoulli is 
compatibie between Macintosh® PS/2® and PC 
formats, it's easy to see why an industry-leading 
company like Aldus wouid stake its reputation 
on the Bernouiii Box. 

Contact your nearest Bernoulii Represen- 
tative, or give iomega a cail at 1-800-777-6616 
to receive detaiied Bernoulli Box specifications. 


_ And discover what it 
(*“M=GA means to have total 
Neverending storage soutwns. — Security for your data. 


“Based on $125 US retml pnce per 44MB dish Bernoulli Technology is a trademark and Bernouli § a regrstered trademark of omega 
Pagemaker is a regstered trademark of Aktus Corporahon Macintosh ts a registered trademark of Apple Inc PS’21s a regsstered trademark of IBM 
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FIVESTAR COMPUTERS. 
SMART PRICE. GUTSY PERFORMANCE. 
RISK-FREE SUPPORT. 


At FIVESTAR we know you're not just buying a computer, you're buying the whole company. 
What happens after you make the decision is just as important as the decision itself. That's why we 
include on-site GE Computer Service, shipping within 72 hours, a 30-day money-back guarantee, 
a toll-free customer support hotline, and our promise of 100% customer satisfaction. 


Price, performance and customer support worthy of the FIVESTAR name. 


Model 333 


© Intel 80386-33 CPU running at 33/8 MHz 

© Landmark v1.1=58.1 MHz 

© 1MB of 32-Bit RAM expandable to 16MB 

© Intel 82385 Cache Controller with 32KB 
Static RAM 

© Shadow RAM Option for Video and BIOS 
included 

© Intel 80387-33 and WEITEK 3167 Socket 

© Dual Floppy Dual Hard Drive Controller 
with 1:1 Interleave 

© 1.2MB 5,25” or 1.44MB 3.5" Floppy Drive 

© Ports: 1 Serial, 1 Parallel, 1 Game 

© Clock Calendar with Battery Backup 

© 8 Expansion Slots: one 32-Bit. 
five 16-Bit, two 8-Bit 

¢ 5 Drive Bays - 3 Exposed, 2 Intemal 

© 200 Watt ASTEC Power Supply 

¢ Enhanced 101-Key Keyboard 
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Model 325 


© Intel 80386-25 CPU running at 

© Landmark v1.1=41.8 MHz 

© IMB of 32-Bit RAM expandable to 16MB 

© Intel 82385 Cache Controller with 32KB 
Static RAM 

¢ Shadow RAM Option for Video and BIOS 
included 

© Intel 80387-25 and WEITEK 3167 Socket 

® Dual Floppy Dual Hard Drive Controller 
with 1:1 Interleave 

© 1.2MB 5.25” or 1.44MB 3.5" Floppy Drive 

© Ports: 1 Serial, } Parallel. 1 Game 

© Clock Calendar with Battery Backup 

¢ 8 Expansion Slots: one 32-Bit, 
five 16-Bit, two 8-Bit 

© 5 Drive Bays - 3 Exposed. 2 Internal 

© 200 Watt ASTEC Power Supply 

© Enhanced 101-Key Keyboard 
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Model 333 
Hard Drive Capacity 
Video 150MB 
Combos a fone 
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Model 320 


© Intel 80386-20 CPU running at 20.8 MHz 

© Landmark v1.1=33.4 MHz 

© IMB of 32-Bit RAM expandable to 16MB 

© Intel 82385 Cache Controller with 32KB 
Static RAM 

© Shadow RAM Option for Video and BIOS 
included 

© Intel 80387-20 and WEITEK 3167 Socket 

© Dual Floppy “Dual Hard Drive Controller 
with 1:1 Interleave 

© 1.2MB 5.25” or 1.44MB 3.5" Floppy Drive 

© Ports: | Serial, | Parallel, | Game 

© Clock Calendar with Battery Backup 

¢ 8 Expansion Slots: one 32-Bit, 
five 16-Bit, two 8-Bit 

¢5 Drive Bays - 3 Exposed, 2 Internal 

© 21) Watt ASTEC Power Supply 

© Enhanced 101-Key Keyboard 
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Model 316 
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by Zodiac Technologies 


Model 316 


® Intel 80386-16 CPU running at 16 8 MHz 

® Landmark v1.1=20.1 MHz 

© IMB of 32-Bit RAM expandable to 16MB 

® Shadow RAM Option for Video and BIOS 
included 

© Intel 80287-10 Math Co-Processor Socket 

© Dual Floppy. Dual Hard Drive Controller 
with 1:1 Interleave 

© 1.2MB 5.25" or 1.44MB 3.5” Floppy Drive 

¢ Ports: 1 Serial, 1 Parallel, 1 Game 

© Clock Calendar with Battery Backup 

© 8 Expansion Slots: one 32-Bit, 
five 16-Bit. two 8-Bit 

© 5 Drive Bays - 3 Exposed, 2 Internal 

© 200 Watt ASTEC Power Supply 

© Enhanced 101-Key Keyboard 















RISC may be 
a hot topic 


these days. 
But forgive me 
if | keep my bet 
with Intel. 


William EF 


Zachmann 


According to a large number of supposed 
industry experts, just about all the PCs in use 
today are obsolete. And not just IBM-compat- 
ible PCs based on Intel 86 series microproces- 
sors, but Motorola 680x0-based systems like 
the Apple Macintosh as well. That’s because 
all these systems are based on CISC (complex 
instruction set computer) microprocessor de- 
signs which, they say, will be completely 
outmoded by newer microprocessors on the 
market basedon RISC (reduced instruction set 
computer) architectures. 

What are we to make of all this talk? Can it 
really be true that the Intel 386 and even the 
486 are headed for the scrap heap? Are we 
unknowingly investing billions of dollars every 
year on technologies of the past? 

Quite simply, the answer to that question is 
‘*No. No way!’ Despite all the hype about 
RISC, the reality, at least as far as the PCs that 
most of us actually use are concemed, is that 
the Intel 86 family will dominate the market 
through the 1990s. Understanding why, how- 
ever, requires a look at what RISC is, what it 
does, and how it does it. It also requires us to 
examine some of the basic realities of the PC 
marketplace. 


WHAT RISC AMOUNTS TO 

The idea of RISC was developed in IBM’s 
research labs in the late 1970s and early 1980s 
as an outgrowth of work done on a processor 
called the 801. To a considerable degree, RISC 
is a reaction to earlier trends toward increas- 
ingly elaborate computer architectures with 
increasingly complex instruction sets. 

The instruction set of a processor consists 
of the fundamental machine instructions that 
it is capable of executing. Though programs 
can be written in assembly language, which 
corresponds directly to the processor’s in- 
struction set, programmers more typically use 
a high-level language such as COBOL, FOR- 
TRAN, BASIC, or C. With these languages, a 
compiler—itself a program—is used to trans- 
late each high-level-language statement into a 
set of machine instructions (called executable 
or objectcode) that can be executed directly by 
the processor. 

Early computers necessarily had simpler 


instruction sets. As computers became more 
sophisticated, however, system designers added 
more and more machine instructions to handle 
complex but commonly required tasks. 

The IBM 360 architecture, for instance, 
includes 16 general-purpose registers that form 
a small area of fast memory in the central 
processor for instruction and data address 
formation. All 360/370 software makes use of 
these registers as a sort of scratch pad for high- 
speed data access. 

A standard convention for calling subrou- 
tines, used by practically all software on the 
market for IBM mainframes, requires storing 
and retrieving the contents of these registers in 
main memory. To make this easier to program, 
the 360's instruction set comes with two complex 
instructions, Store Multiple (STM) and Load 
Multiple (LM), that can be used to store and 
retrieve the contents of multiple registers. 

Since the early 1970s, standard computer 
architectures have been ‘eae with what 





amounts to an internal programming language 
to accomplish complex instructions. Called 
microcode, this is a core set of simple instruc- 
tions that are in turn used to create the more- 
complex instructions in the processor’s archi- 
tecture. In this scheme, executing a machine 
instruction like Load Multiple or Store Mul- 
tiple would actually run a microcode program 
that executes over a number of machine cycles. 

By building these complex processors, 
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hardware designers were in effect trying 
to bring their instruction sets closer to the 
constructs of high-level programming 
languages. But the overhead required to 
decode and execute these complex in- 
struction sets can put a considerable drag 
on performance. 


Try 


need to find another use 
for your Carbon Copy 


Co/Session and 


RISC represents a turning away from 
all this, going back toa simpler processor 
with a smaller number of instructions. In 
a pure RISC implementation, the instruc- 
tion set is its own microcode. Each in- 
struction can be executed in a single ma- 
chine cycle, without going through the 
extra layer of microcode implemented in 
hardware. 

In a RISC design, complex instruc- 
tions are implemented in software rather 


you'll 


than in hardware. The high-level language 
compiler, rather than microcode built into 
the processor chip, does the work of break- 
ing down complex tasks into simple machine 
instructions and maximizing the efficien- 
cy of the program code. As a result, the 
processor itself can be more efficient, so 
in theory the program runs faster overall. 


DON’T BET ON IT 

In spite of the enthusiasm of its partisans, 
the reality is that RISC isn’t going to take 
over the world anytime soon. 

First of all, as radical as RISC is pro- 
claimed to be, RISC processors aren’t 
Teally all that different from conventional 
systems. Most so-called RISC processors 
on the market actually incorporate a number 
of relatively complex instructions. They 
are better described as RISC-influenced 
processors rather than RISC processors. 

Second, the enormous performance gains 
claimed for RISC are more elusive in real 
life than they are in theory. RISC-influ- 
enced designs do offer advantages, espe- 
cially in computation-intensive programs, 
but in most business applications the per- 
formance gains are quite modest. Thus, 
the dramatic edge claimed for RISC by its 
enthusiasts is way out of proportion to 


Most Co/Session™ users once used other remote 
computing software. Why did they switch? In head-to- 
head evaluations, Co/Session outperformed all other 


what the technology can actually deliver. 
Third, for the majority of users, the real 





remote computing software. 

Because of its intuitive design, even the PC novice 
can immediately utilize the power of Co/Session. And Co/Session's superior 
speed is instantly obvious to all, particularly to the PC expert. 

Compare Co/Session. If within 30 days you don't agree that Co/Session 


4.0 is easier and faster than Carbon 
Copy™, we'll refund your money. 

For a limited time, you can 
trade up your old Carbon Copy for 
Co/Session's two-machine package 
for just $80. To order or for the 
name of your nearest dealer call 
201-855-9440. 


See us at Fall COMDEX, 
Booth # T701 


Ya 


Triton Technologies Inc., 200 Middlesex Tpk., Iselin, NJ 08830 
201-855-9440 Fax: 201-855-9608 Available under GSA schedule 


CofSession 16 a trademark of Triton Technologies, Inc 


Carbon Copy 1s a trademark of Microcom, Inc. 
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issue is not performance alone, but price 
per unit of performance. Widely used 
microprocessors such as the Intel 86 family 
are produced in such high volumes that 
their unit costs can be quite low. They 
therefore offer price/performance charac- 
teristics as good as or better than any 
RISC processor. And the design concepts 
of RISC can be incorporated into tradi- 
tional microprocessor architectures, fur- 
ther improving the latter’s edge. 

But most important is the issue of upward 
compatibility for existing software. For 
users, the costs of moving from the Intel 
86 family to an incompatible RISC-based 
microprocessor architecture, which would 
require new versions of every bit of soft- 
ware, are very steep. Users aren’t going to 
make the move without a compelling rea- 
son, which RISC alone doesn’t provide. 

The bottom line is that regardless of all 
the hype, the familiar microprocessor 
architectures are going to be with us for a 
long time. Personal computers based on 
Intel 386 or 486 microprocessors aren’t a 
dead end at all. They will continue to offer 
high performance at an excellent price, 
which should serve to keep them on top 
well into the foreseeable future. a 


EEQH PC MAGAZINE OCTOBER 31, 1989 


If your business is 


using Macola Accounting Software, 
these numbers will interest you: 
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(Bes 
| 


i 


MAGAZINE MAGAZINE} 


EDITORS 
CHOICE 


September 15, 1987 
Version 3.0 
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EDITOR'S 
CHOICE 


September 27, 1989 


Version 4.0 


And if it isnt, these numbers will: 


1-800-468-0834 (usa) 
1-800-336-8337 (CANADA) 


If you haven't seen Macola recently, you 
should see us now. The experts agree in 
two consecutive blockbuster reviews... 
“the maturity of Macola’s product and 
the attention to detail bas earned it top 
honors in microcomputer LAN-based 
accounting.” 


17 fully integrated packages: Accounting -G/L, A/R, A/P, PR, A/D, Distribution -I/ M, COP, P/O, BOMP Manufacturing - MRP, 


Introducing Version 4.0. It’s simply 
the most recent generation of an on-going 
commitment to remain... “the overall 
performance winner.’ For more informa- 
tion on how Macola’s new Version 4.0 
can improve your numbers in accounting, 
distribution or manufacturing, call today. 


M/S, SFC, L/P? SPC? SPR, CRP* J/C, plus Report Writer. (* Call for availability) 


PC Magazine is 4 publication of Ziff Davia Communications Co. Macola Is a registered trademark of Macola, Inc Copyright 1989 
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SOF T WARE 
333 East Center Street 

PO. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 


Accounting Software 
You'll Never Outgrow. 





















“Here’s p that it 


con be done right! The 


MIT Systems 286-12, sold 


by Telemart, is a winner 


on allfaur counts: 

price, perfarmance, 
Jeatures, 
and service? 


‘The warranty and service contract cover 
everything as originally purchased: far 


that reason alone it pays to buy all the 


components from Telemart. To top off 


this generous service plan, there's a 30-day 


money-back guarantee. 
“Whichever way you look at it, the MIT 
Systems 286-12 comes out in front. There 


are other machines that match the perfor- 


mance, some that match the price, and 
many with the same features, but no one 
has the same service and support policies 
at such low prices. When you put it all 
together, Telemart’s MIT Systems 


Oi A 12-MHz 286 PC. look first to Tele- 


mart’s MIT Systems 286-12, which 
provides the best all-around support 
(30-day no-questions-asked return and 
Lyear on-site service included in its $929 















High Tech with Low Prices 


* FREE * 


30 Day Money 
Back Guarantee* 


‘ree 1Year TRW 






286-12 is a sure winner? base-system price}. it also turned in out- 
standing performance on the PC Labs On-Site Service 
M "On the PC Labs benchmark tests a pe ts” 






this computer had top scores for the 
processor and conventional memory 


apeed tests: 
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‘© 1-800 Technical 
Support 
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[720K Floppy(a.s) | $72.00 _| jeans [sn J 
[1.2MBFloppy(s.2s") | $ 85.00 [Mono Video Systam” 
[14MBFloppyi3.5) | $ 85.00 [Color Video System a 
20MB HD (65ms) $281.00 EGA Video Systeny* $475.00 
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[rulltowerCase | s13600// 


“*Inctudes Card end Monitor “When Purchased w/System 


MIT XT-10 MIT 286-12 


@+ Applies only to MIT products. VAR's/Dealers call 1-800-537-6753. @ 
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MIT 286-16 MIT 386-25 MIT 386-33 
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We Carry 
the products vou want 
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ACCPAC BPI Network . . . 
CrosstalkLan ........ 
DBase VLAN .. 
Foxbase LAN ... 
Lotus 1, 2,3 LAN .. 
MS Word Network 






Multimate Adv iLAN..... 
Multimate Ady Ii Add’ User 
Paradox Network 


10IR Plus .. 

386 To The Max 

386 To The Max Professional 
Above Disk . 

Always 6 
BackupPro . . 
Battery Watch 
Brooklyn Bridge 
Carousel 3.0 . 

Copy II PC 

Copy || Option Board 
Coretast 

Oan Bricklin's Demoll . 
O8 Fast 

Oeskiink 

Oesqview 

Oesqview 386 

Oirect Access 7 
Oisk Optimizer 40. 
OS Back-UpPlus.. . 
Fastback Plus ... 
Form Filler 

Formtoo! 

Formworks w/Fill & File 
Grasp - 
H-Test Format 
Headroom... . 

Hyper Access 


LaptinkIIl 
LotusAgenda .. 
Lotus Magellan 
Mace Gold 

Mace Utilities 
Mace Vaccine 


Harvard Project Mor Ill 
Microsoft Project 4D. 
Org + Advanced. 
Superproyect Expert 


Timeline 30. 348 


* Money Back Guarantee 
+ Software ONLY 
°30 Days from date of invoice 
Refund ONLY on 
Product Price 
Call for Return, 
Authorization Number 
°Mustbein 


Original Packaging 
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MS Word Network Node... . 
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285 

.. 1879 
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. 135 
£5 
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Memory Mate 


Microsoft Windows 286 
Microsoft Windows 386 


Narton Commander 
Norton Advanced 
Norton Editor 
Norton Utiities45 . 
OrgPius ... 

Org Plus Adv 


PC Fullback Plus. . 
PC Tools Deluxe 55 .. 


Perfect Access 
Print 

OO0S I! 
Oemm386 
SeeMore/Lotus . 
Sidekick Plus 
Sideways 
Sottware Bridge 
SPF/PC. 
Spinwrite . 
S0ZPlus 

Super PC Kwik 
Superkey 

Take Two Manager 
Test Drive 

Tops Flashcard 
Tops IBM 

Tormado 

Tornado w/Library 
Twist & Shout . 
VGADimmer 
Windows Express 
XTree. ne 
XTree Professional 


Oesignasaurus 
Reader Rabbit 
Where inthe USAis 
Carmen San Diego 
Where in the Worid is 
Carmen San Diego 
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° Add 5! 
- No returna on miaordared or opened hardware. 


PFS Professional Network 
Q&A Network Node 
RBass for DOS (1-6) Network . 

RBASE for DOS Unlimited .... 






Ventura Publishing Networking 
Word Perfect Network .. . 
XTree Networking.......... 
XYWhrite Ill Network Node. 






AMI 

DAC Easy Word 

Gem Ist Word + 

Grandview 

Muttimate Advantage II 

PFS Office Writer . 

O&AWnte 

Right Water 

Spinrite 

: Sprint 
Total Word 
Volkswnter 4 
Votkswriter Deluxe Pius 
Word (Microsoft) . 
WordPerfect$0... 
Word Perfect Executive 
Word Pertect Library 
Word Pertect Office 
WordstarProPack55 . 
Wordstar 2000 Plus 3 0 
Wordstar 2000+ Legal 
XY Write Ill + 


Novalt 
ANW/2862 15 
SFT NW/2B6 2 15 
ELS12.1 
ELSI20A . 
AllOthers 


$409 
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92 
429 
415 


Enabie OA 
Framework III 
MS Works . 
SmartWare Il w/Speil Chkr 
Symphony 


+ No APO FPO. or international orders please 
Cell Bafora Submitting PO's. Aak for 


Netlonal Accounta. 


+ Personal and Compeny Checks Will Delay 


Shipping 3 Waaks 


+ Pricas, Tarms & Availability Subject to 


Change Without Notice 
= forC OD Ordars 


Ws Do Not Guarantss Machina Compatibiilty. 
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Total Word 


High-end Personal 
Publishing 
- Over 400 
Scientific 
Characters 
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Technical 
Reports 
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With Correct 
Grammar. 


The First and 
Only Word 
Processor 
with a Fully 
Integrated 
Grammar 
Corrector 
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Logical Connection 256K 
Logical Connection $12K 
MS Mach 20 Memory Plus 
MS Mach 20 Baseboard . 
Masterpiece 

Masterpiece Plus 
Masterpiece Remote 
Summasketch 12 x 12+ . 
Summasketch 12 x 18 


Auto Sketch 2 0 

Oesign CAD . 

Orafixi+ . 

Orafix Ultra . 

Generic CAD Level 3 

Generic CAD 30 Solid Modeling 
MathCAD . 

Turbo Cadd 


Microsoft Bus/Senal Mouse 10 

Microsoft Bus/Senal Mouse 
wiCadd . 

Microsoft Bus/Senal Mouse 
wiWindows . 

Logi Mouse - New Shape 
Hi-Res XT/AT 

PC Mouse Il Bus/Seria! 
wiPaint 


$97 
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PC li Mouse w/Paint 
(Bus or Serial) 


+ No Charge for VISA and Mastercerd 


+ We Do Not Charge Your Card Until Your Order is Shippad 

+ You Pay The Ground smears 1-10 # $700; 11-204 $1100 
). We Pay tha Alr Difference 

+ Fraa Air Applias ONLY to Ordars Over $100. 

+ All products (including DOA's) carry manufacturer's 
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QuickBasic 
Learn to do it yourself in- ao en 
stead of doing without. | 


When you ve reached the 
Units of your current 
problem-solving tool dont 
get mad Get Microsaft* Quick: 
BASIC version 4.5 and write 





Word 5.0 


+ For people who can't 
wait Io get great 
looking output 

+The power te create 
professional cutput, 
plus the speed ta do 
it very. very quickly 


C Compiler 5.10 


+ Fast. compact. 
optimized code 
for blazing 
execution speed 

+ Mixed memory 
models oulatanding 
documentation over 


70 support hbranes 


MS Basic Compter 
€ Compiler (Microsoft) 
Cobol Compiler (Microsoft) 
MS Fortran Compiler 4D 
Lattice C Compiler 
Macro Assembler (Microsott) 
Microsoft Duick Pascal 
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Compiler (Microsott) 
Quick Basic 45 
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Ryan McFarland Fortran 
Ryan McFarland Cobol 
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Turdot 
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Turbo Prolog 
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Oesqview 
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Duicken 
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your own programs 


Cambridge Analyst 
HAL 

Lotus 1-2-3 Ver 2 2 
Lotus 1-2-3 Ver 30 
Lotus Agenda 

Lotus Manuscnot 
LucKd3-D 

MS Excel : 
MS Muttipian4 0. . 
Plan Perfact 
Quattro 
Supercale$ 

Twin Advanced 
Twin Lavel lll . 

Twin Classic 

VP Piannar 

VP Planner Plus 


ACCPAC Easy 
ACCPAC Easy Durckstart 
ACCPAC BPI 229 aa. 
Bedford Accounting 135 
DAC Easy Accounting 53 
OAC Easy Bonus Pack 107 
DACEasyPayroll 2 .. 53 
One Write Plus Master 2.0 79 
One Write 

AR, AP. Payroll 7938. 
OneWote + AcctgSystam. 159 
Peachtree jl 142 
Profitwise/Solomon 

Basic Accty 139 
Profitwise/Solomon 

Inv & Job Cost . 
Profitwise/Solomon 

Report & Graph 
TimeSlips ill. 
TimeSlips Acct Link 


100 


AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 


CompuServe 
Subscription Kit 
Crosstalk XVI 
Crosstalk Mark IV 
Direct Access 
Magtc Mirror 
Mirror lil 
PC Anywhere Ill 
Procom+ . 
Remote 2 
Smartcom Il 
Smartcom Ill 
Smarterm 240 


Ask Sam 
Clarion 
Personal Developer 
Professional Developer 
Clipper 
Oata Ease 
Data Pertect 
dBasaly. 
OB-XL Diamond 
Foxbase 386 
Foxbase Plus 
Foxbase Runtima 
Genifer 
Paradox3 0 
Paradox 386 
O&A 
Ouicksilver Diamond 
B Base For OCS 
Revelation Adv 


Revelation Adv Bump Disk 


Revelation Adv Runtime 
VP Expert 

VPinto 

Who What When Where 


Adobe Illustrator/ 
Windows . 

Colonx (VGA Paint) 

Corel Draw 

Deluxe Paint Il . 

Designer 

Draw Plus 

EGA Paint 

Finesse . 

Freelance Plus 

Gem Desktop Publisher 

Gem Oesktop 

Gem Draw + 

Gem Graph 

Graph in The Box 

Graph Plus 

HarvardGraphics 

Microsoft Chart 3.0 

Nawsmaster II 


First Choice 

First Graphics 

First Publisher 
Harvard Graphics 
Harvard Project Mgr Il 
Office Waiter 
Professional Fila 
Professional Plan 
Professional Writa 


Chuck Yeager Fight Simulator 
avis Beacon Teaches Typing 

MS Laarning DOS 

MS Fight Simulator 

PC Logo (New Ver ) 

Typing Tutor lV 


We use 


tor FAST 
DEPENDABLE DELIVERY 


mw Cilia 


8804N 2rd Avenue/Phoenix Anzona 85021 
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Cait 
Catl 
Cat! 
Cath 
Call 
Cat! 
Call 
Call 
Cat! 


$30 
30 
£4) 
32 
49 
27 


NewsRoom 

NewsRoom Protessional 
Pagemaker 3D... 

PC Paintbrush +... 
PC Paintbrush (windows} 
Perform w/Designer & Filer 
Prat 0 

Printmaster Plus 
PrintShop 

Puzzaz 

Pizzaz + 

Publish It! 

Pubiishers Paintbrush 
Publishers Type Foundry 
Timeline 30... 

Ventura Publishing 
Ventura Publishing Pro 
VP Graphix 

Windows Express 


688 Attack Sub 
Abrams Battle Tank 
Chessmaster 2100 
Hunt for Red Detober 
Jack Nicholas Golf 
Letsure Suit Larry. 
Lelsure Suit Larry ll. . 
Mean 18 

NFL Challenge 

det 


Sony 

34 DS/D0 (100) 

3% High Density (100) 
5% DS/0D (100). 
54% High Density (100) 


14 
22 
489 
79 
79 
185 
72 
33 
32 
42 
95 
108 
152 
288 
349 
499 
345 
56 
38 


$st 
24 
30 
30 
28 
28 
29 





When a printer 


office, 


the only thing you have to fear 
is being wrong. 


An office printer can cost a few hun- 
dred dollars, or it can cost as much as 
a small car. And depending on how 
well it does (or doesn't do) what 
everybody in the office wants it to do, 
itcan cost you a lot of sleep. 





That's why when AEG Olympia 
talks about printers, the feature we 
talk about most is good technology. 
Which may explain why we're one of 
the leading business machine compa- 
nies in our native Germany, where 
technology is a leading passion. 

So before an AEG Olympia dealer 
tells you about all our dot matrix and 
daisywhee! and laser printers, he'll 
probably show you how beautifully 
they all work. We live and breathe 
solid engineering, sensible design 
and dependable mechanics for print- 
ers, just as we do for our typewriters, 


CIRCLE 380 ON READER SERVICE CARD 


facsimiles, copiers and shredders. 
For the name of our nearest 
dealer, call 1-800-999-6872. Or write 
AEG Olympia, Box 22, Somerville, NJ 
08876-0022. You can't go wrong with 
good technology. Where technology 
counts, business counts onus. 


fa X 7 


OLYMPIA 








Our cantankerous 
columnist finds 

a program he really 
likes—one that 
makes no claims to 
artificial intelligence 
but turns out to be 
smart as a whip. 


M 


What’s the most important thing about a file? 
To DOS, DOS shells, Microsoft Windows, 
and OS/2, the answer is the file’s name—along 
with its size, its time of creation, and its place 
in the subdirectory scheme. To the Macintosh 
(and, soon, to Presentation Manager and [BM’s 
OfficeVision), the answer is the application 
that created the file; the ‘‘this-is-a-file-cre- 
ated-by-application-X’’ icon takes up more 
room on the screen than the filename itself. 

But that stuff is more important to a com- 
puter than to you. How often do you care 
which application created a particular file? 
How often do you need to know how big a file 
is? The most important thing about a file is the 
information in it—its content. 

In this approach—putting the content of 
your files above all else—lies the genius of 
Lotus’s Magellan. Its unique intimacy with 
content means that Magellan can do magical 
things, such as making the guts of your files as 
accessible as their names. 

I had seen one too many bloated second- 
rate programs like Metro and Express emerge 
from Lotus boxes toexpect much from Magel- 
lan. 1 guessed it would resemble Agenda— 
complicated, irritating software that requires 
eons of learning and millennia of data entry. 

Then came executive editor Bill Howard’s 
glowing First Looks report (PC Magazine, 
June 13, 1989). Friends and acquaintances 
kept touting the program. PC MagNet users 
thapsodized over it. A mere month ortwoafter 
its release, Magellan seemed to have acquired 
a cadre of users as fanatic as Wrigley Field 
bleacher bums. And this time the fanatics are 
right. 

The hardest thing about setting up Magel- 
Jan is installing the manual in its binder. You 
do have to wait a bit for Magelian to index 
every word on your hard disk—but once that’s 
done, a quick update keeps things current, and 
the program knows wiat to update and what 
not to. Magellan doesn’t waste time or space 
indexing .EXE, .COM, or other files unlikely 
to have text in them—but it can if you so 
specify. That kind of intelligence is what’s 
singularly impressive about the program. Ma- 
gellan continually makes smart guesses so 
that you don’t have to, 





Stephen 


anes 


Mageilan’s smarts are particularly evident 
in its most crucial feature—its ‘‘viewer’’ tech- 
nology. The DOS TYPE command and most 
utility programs display file contents in pure 
ASCII or hexadecimal representation, neither 
of them terribly useful with anything but plain- 
vanilla text files. Peter Norton and others even- 
tually developed viewers—utilities that can 
display Lotus ]-2-3 worksheets or dBASE files 
as though the application had loaded them. 


CONTENT TO BE SMART 

But with more than a dozen viewers of its own 
for popular formats, Magellan actually knows 
from a file’s contents (not its extension) which 
program created it and which viewer will best 
display it. So, unlike most so-called ‘*personal 
information managers,’’ Magellan doesn’t force 
you to work its way. It helps you see and 
manage your personal information no matter 
how you created it (within limits—odd files 
such as Q&A’s don’t have viewers yet). 


WwW 
(LLUSTRATION: PETER BONO 


This feature alone would make Magellan 
the DOS shell of choice. Pick a filename at 
screen left, and at the right you see the file as 
though you had loaded its parent applica- 
tion— only much faster. Tap a key, and you 
can move around in the file. Tap another, and 
you expand the window. It’s as though a dense 
fog has suddenly lifted from your data. 

The viewers take Magellan beyond the 
usual range of functions available in good 
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DOS shells. For example, the Gather 
command lets you mark information on 
the screen and paste it to an ASCII file, 
allowing you to combine fragments from 
incompatible sources —say, a WordPer- 
fect file and a dBASE file. 

By using the viewers’ output, Ma- 
gellan can effortlessly handle even Dis- 
playWrite’s EBCDIC files and MultiMate’s 
oddball file structure. 

With most free-text retrieval systems, 
indexes gobble a huge amount of disk 
space—any where from 50 to 100 percent 
of the original size of the files. With 
Magellan, the index overhead is at most 
about 8 percent. This compression pre- 
vents certain classic search strategies, such 
as proximity searching and Boolean searches 
with elaborate parenthetical groupings. 
But how often would you ask for ‘*Bush’’ 
WITHIN FOUR SENTENCES OF ‘‘Willie 
Horton”’ or ‘‘Dukakis’’ NOT (‘‘Kitty’’or 
‘*Liberal’’), anyway? 

To compensate, Magellan offers what 
it calls ‘‘fuzzy searching.’’ Just type in a 


search request (or reuse one from the 
past—Magellan wisely stores the last 60K 
of them). The program analyzes which 
documents would interest you most and 
displays the likeliest candidates at the top 
of the list. Search for ‘Bill Machrone,”’ 
and a file with multiple mentions of our 
peerless leader appears at the top of the 
list. A memo about Bill the Cat would turn 
up somewhere near the bottom. 

This ‘‘relevance ranking’’ isn’t en- 
tirely new to the world of free-text re- 
trieval, but it’s rare and it’s amazingly 
useful. CD-ROM and on-line databases 
virtually never use it; Magellan proves 
they ought to. Which would you rather 
your assistant handed you: a pile of memos 
in the order they arrived or the same 
memos in the order of their urgency? 

You can also launch applications from 
within Magellan; itstores atiny portion of 
itself in RAM to seize control when you 
exit. Magellan can automatically associ- 
ate applications with filename extensions 
or with subdirectories, so you can launch 
straight from a file. You can’t, alas, launch 
an application based on the viewer associ- 
ated with the file—perhaps the most dis- 
appointing omission. 


There are others. There’s no support 
for displaying graphics files. Certain view- 
ers wrap lines less than optimally. Printing 
functions are Flintstonian. The search engine 
finds plurals and common word endings, 
but can’t find substrings or use wildcards. 
Though generally fast and sensible, the 
user interface is utterly nonstandard and 
occasionally confusing. 

But these problems should be addressed 
in the next version. Lotus is already devel- 
oping new viewers as well as offering a 
roll-your-own developer kit. Powerful stuff: 
viewers can already display the directory 
information in compressed (ARC and ZIP) 
files. In theory you could display dBASE 
information precisely as it appears in your 
database application. There may come a 
time when new programs routinely in- 
clude their own Magellan viewers. 

Magellan was developed by the same 
team that developed HAL, the /-2-3 add- 
on whose best functions were added to 
Release 3.0. That experience may point to 
the one limit to Magellan’s success: The 
program is so good that operating-system 
designers might just be inclined to steal its 
best moves. 

They ought to. a 


THE IDEA HASN'T CHANGED, 
JUST THE TECHNOLOGY. 


Macronix tronstorms your PC into the Pany Express af the future with its 
revolutianary family of communicotion products 

Our MAX FAX 9624” is a 9600 bps fox tronsceiver ond 2400 bps 
Hoyes®-campotible data madem that combines holf cord econamy with the 
smarts ta recognize and directincoming fax ond dato colls withaut prioruser 
selection. Or, far the same pnce as mast modems, our MAX COMM 2448” 
provides a 2400 bps Hayes-campatible modem with a 4800 bps send only 
fox. Our UMAX UF32 Image Scanner enhances your PC cammunications 
center with quality resalutian text and graphics sconning, ideal for desktop 
publishing ond foxtronsmisssion, We're olso the frst to offer a product ike the 
MoxPower™, our revolutonary power strip that automatically tums an your 
PC to receive incoming fax or doto calls. 

Today's communications revalution is os close as a call ta Macronix. For 
mare infarmation an foster communicotions vio PC express, cantact: 
Macronix, Inc , 2680 Narth First Street, Son Jose, CA 95134 
TEL: (408) 434-1133, Qutside CA: (800) HOT-4MAX, FAX: (408) 434-1136 


MAX FAX 9624 


MAX COMM 2428 


UMAX SCANNER 


COMM 2448 end MonPowsr ore regitvered 
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1 Heyes Microcemputer Frogucta, 


Breakthrough $899 Offer—Now You Can Drive CD-ROM 


Until December 31, 1989 Compact Disk Products (CDP) 
is packaging the just released third generation Hitachi Com 
CD-ROM drive with Microsoft's most popular CD-ROM Par 
software: 
Package A—For $899, includes Microsoft Bookshelf, 
acouponto purchase both Microsoft Stat 
Pack and Microsoft Small Business 
Consultant for only $50 each, a FREE copy 
of CD-Play Demo and FREE Federal 
Express delivery* 


Package B—For $1189 also includes Microsoft 
Programmer's Library 


YOU SAVE OVER $670! Microsc Sot Pack 


Buy CD-ROM now! CDP sells over . 
200 quality CD-ROM titles for libraries, "oars sout 
schools, legal and medical professionals, _ 4S?=*Saulaw 
programmers, and many others. Over 
25 new titles are being published each 
month. With IBM, NEC, and HP 
announcing new CD-ROM based PC's 
or Mini's, a CD-ROM drive is becom- 
ing as necessary as a floppy drive. 
“T believe more than ever that CD- 
ROM products will be a major force in 
the expansion of the information 
industry.’ Bill Gates. 


CD P is the largest specialized supplier 


Hitachi CD-ROM drives &.Q 
retail ($995): Hitacht's second a” 120, %, 
generation drives, the 1503 and % %, ‘%. % 
the 3500, ceptured over 60% of the = On 
market with superior functionality and % 
rehability, The third generation 3600 
model (internal or stand-aione) released in 
September 1989 is Hitachi's powerhouse for the 
1990's. Superior speed comes from a look-ahead cache 
and a linear pickup head motor. Powerful standard 
features include 8 drive daisy chaining, slim vertical or 
horizontal mounting, and full audio CD capabilities (accessible 
with CD Play Demo). 


icrosoft Bookshelf (retail $295): An. indispensable 

collection of writers'references for word processor users. This 1sthe 

most popular CD-ROM title published. You get instant access to: The 

World Almanac, Chicago Manual of Style, Bartlett's Familiar 

Quotations, Roget's II: Electronic Thesaurus, American Heritage 
Dictionary, Business Information Sources, The US. 
Zip Code Directory, Houghton Mifflin Spell 
Checker and Usage Alert and more! All Microsoft CD- 
ROM's are RAM resident and include powerful cut and 
paste features for popular word processing packages. 


icrosoft Stat Pack (retail $125}; Now you have easy 
access tothe abundance of statistics published by the Fed- 
eral Government-—census data, business statistics, agricul: 
tural surveys and much more, plus Microsoft Excel and 
Lotus 1-2-3 spreadsheet files for all tables. A must for 
marketers and planners. 


icrosoft Smail Business Consuitant (retail $149): 

The most popular publicanions of the Small Business Ad- 

munistration and Deloitre, Haskins and Sells on running 

asmall business. Answer tax, accounting, legal, personal, 

AND financing questions in aninstant, A gold mine for 
businessmen, accountants, and consultants. 


icrosoft Programmers Library (retail $395): 
Allthe critics are raving "...a masterpiece ee 
iete 


city and funchon.” PC World, May'89. A comp! 
library {over 20,000 pages) of the latest releases of 
Microsoft's Technical Reference Manuals covering 


OS/2, Windows MS-DOS, C, 


of CD-ROM products in the US. Since 1987, CDP has supplied you with prompt 

service and expert advice... at the best prices. CDP is committed to CD-ROM MASM, etc, with 8 mega- 
and it shows. Our Unconditional Guarantee is unmatched. Our FREE Federal : bynes epeccace. 
Express delivery is an industry first. Call now and tomorrow you will be driving ; \ = CDROM Net. 
these power CD-ROM products. 

CIRCLE R/S #261/DEALERS CIRCLE #523 


1) If FOR ANY REASON you are unhappy with your purchase you may return it within BF 
30 days for a FULL REFUND. 


ORDER NOW! 800-MEGABY Te (634-2298) 
{Order line open M-S, 9AM-9PM EST) 
Fax Orders 212-737-8289 © Inquirtes/Free tech. Support 212-737-8400 ré Compact Disk Products, Inc. 
DEALER INQUIRIES WELCOME 223 East 85th SES New os New York 10028 
FREE CD-ROM: Mail in your order and receive the CD-ROM Source Disk ‘ ie a ; 
FREE. Includes demos of many popular CD-ROM products and retails for $89. Please send me a _ ee topedta thee ducts 
A te Personal chet money order encio: 


*Federal Express free for phone fax orders within conrinental US. only poral 
Charge my (circle one) Amencan Expre: Opnma VISA 
MasterCard Diner's Club 


C Package “A'—Complete Hitachi CD-ROM drive kit (internal or stand-alone) $ Rea? cmp date 
plus Bookshelf and CD-Play Demo (includes a coupon to purchase both Star e4 == 
Puck/Small Business Consultant for $50 each) for only $899! “gs 
C Package “B’—Complete Hitachi CD-ROM drive kit (internal or stand-alone} 
plus Bookshelf, CD-Play Demo and Programmer's Library (includes a coupon to 
purchase both Stat Pack/Small Business Consultant for $50 each) for only $1199! y Address 
Please send the following drive configuration with my order: City/State/Zip 
C1 Stand-alone Hitachi CD-ROM drive; Select (1 PC/XT/AT/ 386 == 
or C] Microchannel (add $100) kee Foden! Engr 


Internal Hitachi CD-ROM drive (PC/XT/AT/ 386 Only) opera J Ace York rece 


Name 


Company 





COMPATIBLE 
10 MHZ TURBO 
1 floppy, 640K, AT style keyboard, praeet 
card, mono monitor .. someones 
Color System ‘add $150 wi20 mb 
add $249, w/30 mb add $269 
286 12 MHZ 
1 mb Ram, 1.2 floppy ..... ssaseeanecssseserseesees SBOS 
386 20 MHZ 
1 mb Ram, 1.2 floppy ...ccssrsessesssccvsesnecssssessenseseeeesrersees 
AST 
AST Premium 286, 10 mhz, 0 wait state, 512K 
DOS keyboard, Controller 1.2 floppy ..+..sesssesssreseeee one 91295 
AST Premium 386 Model 300C 20 mhz, 
1.2 floppy, 1 mg. DOS keyboard .........secseceeee 


$1595 


$2650 


PERSONAL SYSTEM/2 

Model 70 Ponable 60/120 $5589/6029 
Model 30 286 w/20 mb were 1950 
Model 50 - 30/60... +» 2499/2739 
Model 70 - 60/520....... » 3899/5899 
Model 80 - 40/70 +. 4579/4875 
eooeeee 8899 

«2829/3119 


286 Desk Pro 12 mhz 

286E Desk Pro....... 

Compag II Model IV 

Compaq Port. 386 Model 40/10 
Compaq III 20 mb/40 mb...... 
Compaq 386-S model 1/20/40... 
Compaq 386-25 110/30 .... 


Compaq SLT w/40 mb 


Prices Subject 
Change 


Everex Miero Enhancer... 
Genoa Super Hi Res .... 


Orchid Pro Designer + w/512 . 


Paradise Auto Switch 480 
Paradise VGA Plus 
Paradise VGA Professional . 
STB Chauffeur HT .. 
STB Multi Res. I 

Vega Deluxe 

Vega VGA ... 

Vega Fastwrite .. 

Vega V Ram ........ 

ATI Wonder EGA 800 
ATI VGA 256K/512K . 


Whe says écuntia 
NEC Muli eed 4HD .. 
Toshiba 1000 ..... 


Toshiba 1200F .. 
Toshiba 3100E . 


Zenith Super Sport 20 mb 


eat pouper Spor 256 20 mb.. 


Panasome FXBM 89 
Toshiba 30/100 
Toshiba 3300 .... 
Toshiba 3700 ED 
Sharp 300/33 

Sharp 220 


Dialing 
for 


Dollars- 


AST 286 6 Pack w/512K 
AST 6 Pack Plus w/384K 


Intel Inboard 386 w/adapter..... 
Intel Inboard 386 for PC w/1 mb 
Intel Above Board II Plus for 


Intel Modem for Co-Processsor. 
0 Tema Board II w.sessssesssesessseees 
Logical Connection 256/512K ... 
Orchid Ramquest 16-32 w/o K .. 
Orchid Ramquest XT/AT w/o K 
Orchid Ramquest I Z w/o K .. 
Orchid Tiny Turbo 286... 
Orchid Tiny Turbo Extra 
Orchid Tiny Turbo AT... 


Microsoft Mouse w/windows .. . 
Mierosoft Mouse w/PC paint brush. 
Mousesystems Mouse .. 


For Orders Call: 1-800-438-6039 


HOURS: MON.-FRI. 8:30 a.m.-6:30 p.m. « SAT, 9:00 a.m.-1:00 p.m. bree 


BULLDOG -:__- 


COMPUTER PRODUCTS 
3241-E Washington Road » Martinez, Georgia 30907 
For shipping & technical call: (404) 860-6905. For reums: (404) 860-6899 
Georgia Residents & International Customers Call (404) 860-7364 * FAX (404) 860-7358 





EPSON 
LX 810 200 CPS, 30 NLQ 
FX 850 254 CPS, 54 NLQ.. 
FX 1050 264 CPS, 54 NLQ 
LQ 510 225 CPS,75 NLQ 
LQ 850 330 CPS, 88 NLQ... 
LQ 950 330 CPS, 88 NLQ 
LQ 1050 330 CPS, 88 NLQ 
LQ 2550 400 CPS, 108 NLQ 
DICONIX 


Dicomix 150 + .ccssccosssessccnsrseecesseecssssencessene 


OKIDATA 


182 Plus 180 CPS, 30 NLQ -n.scsscssccrsnsess00e 229 


320/321 300 CPS, 62 seo 


393 450 CPS, 120 NLQ.. 
393 COLOF ..ccsssecssttssrstseesrenve 
TOSHIBA 


321 SL 216 CPS, 72 NLQ essvessosssnsen 


351 SX 350 CPS, 100 NLQ 
341 SL 216 CPS, 72 NLQ ... 
311 Express .... 


Desk Jet/Desk Jet Plus 
Pacific Data 1 mg./2 m 
Pacific Data 25-N-1 
Pacific Page 
Plotter in a Cartridge 
Headlines in a Cartridge 
Intel Visual Edge ........ 
IBM 
Proprinter X24E q.ccrssscosses 
Proprinter XL24E 


Novell SFT Netware 2.15 .. 
Novell ELS Level I 4 User. 
Novell ELS Level II 8 User 
Novell NE 1000 Ethemet 
Workstation Board . 


Everex 60 m.b. ......00 
Archives 40 mb internal .. 
CMS 60 mb. int/ext..... 
CMS 150 mb internal 

external «0.0000 weases 
Archives 60 int. or ext. w/card 
Archives 150 int. w/card ...... 


Great Co 
Everex 1200 int.... 

Everex 2400 intext .. 

Hayes 1200/2400 ..... 

Practical Peripherals 

US Robotics 2400/9600 .. 

Supra Modem 2400 int/ext.. 

Ventel Half Card 2400 w/Crosstalk 


Aldus Pagemaker 3.0 .. 
Clarion ProDeveloper 


Framework TIT .....cscsssossseses 
Harvard Graphics ........ 
IBM Display Write IV 
Lotus 2.01/3.0..... 
Microsoft Word 5.0 
Microsoft Excel... 
Multimate Advantage II .. 
Paradox 3.0 ....ccsesses 


Ventura Desktop Publishing 
Word Perfect 5.0 ....... 
Wordstar 2000 + 3.0... 
Wordstar Pro 5.5 


Seagate 20 mb w/contr.ST225 .......... 


Seagate 30 mb w/contr.ST238 .. 
Seagate 40 mb for AT ST251-1 
Seagate 40 mb for AT ST251 .. 
Seagate 80 mb ST4096........... 
Ext. Drives for PS/2 360/1.2 . 
Toshiba 3-1/2” 720K int..... 
Toshiba 3-1/2" 1.44 mb int. ... 
Toshiba 5-1/4” 360K int.... 
Toshiba 5-1/4” 1.2 mb int. .... 
Bernouli Box II 5-1/4" 20 mb int. 

20 mb ext. w/card ...... 

dual 20 mb external 

44 mb int. w/card .. 
Pius Hard Card 40 .. 
Plus Hard Card 20 .. 
Pius Passport 20/40 
Priam 130 IDIAT .. 


Sales Hot Line 1-800-438-6039 


BULLDOG 


COMPUTER PRODUCTS 
Retail outlet may have slightly higher prices 
For shipping & technical call: (404) 860-6905. For returns: (404) 860-6899 “t'oo~sw 
Georgia Residents & International Customers Call (404) 860-7364 » FAX (404) 860-7358 
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Welcome 





WordPerfect Now there is 
isfamousfor strength mn 
strong words. numbers. 


WordPerfect PlanPerfect 


for IBM Personal Computers for IBM Personal Computers 





Introducing PlanPerfect 5.0. 


WordPerfect’ 5.0is famous for gettingideason _ attributes in a single cell. 
paper. Now, the strength we lend ideas is also With PlanPerfect, you can mix many graph 
available for your spreadsheet analysis. types, such as area, bar, line, and scatter, in the 
With PlanPerfect’ 5.0 spreadsheet software. same chart. And you can drop your graphs and 
PlanPerfect gives you all the power of the worksheets directly into WordPerfect 5.0. 


leading spreadsheets and does it with only 384K. Plus, as you might expect, you still get our 
No wasted memory. No expensive hardware legendary toll-free support. 
upgrade. So while you're planning your move to a new 


And you'll feel right at home with PlanPerfect. spreadsheet program, join the numbers taking a 
Because PlanPerfect gives you the option ofusing strong look at PlanPerfect. 
slash commands, pull-down menus, or function For more information, see your dealer, or call 
keys like WordPerfect. us at 1-800-526-5011. 

PlanPerfect 5.0is the first spreadsheet to give 


you the same printing power and flexibility as ordPerfect 


WordPerfect 5.0. For instance, you can use up to CORPORATIO 
1555 N. Technology Way Orem, UT 81057 
32 different fonts per worksheet, and up to 16 Teeghone S260 Tex S28 FAX 8) 202447 


WordPerfect and PianPerfect are regstered trademarks of WordPerfect Corporation All other brand and product names are trademarka and registered trademarks of their respective compames 


COMPUTERS 


HIGH-RISE COMPUTING 22 
Powerhouse 
PCs ‘Top 
Off at 


3 3 ¥ 
by John Dickinson 


You can look at the 22 33-MHz 386- 
powered PCs tested here in one of two 





ILLUSTRATION: FRANK RILEY 


ways: either they are the high end of 

Despite the looming shadow of the today’s PC marketplace—the fastest, 

486 computer, 33- most expensive desktop computers 

MHz PCs are flooding the you can buy—or they’re the ho-hum, 

marketplace and redefining the midrange desktop computers you 
state of the art. Today’s might want to consider tomorrow. 

screamers? Or tomorrow's The reason behind the first view- 

midrange? point is obvious. There are no ma- 

chines faster or more sophisticated in 

the PC arena today. Any of the 33- 

MHz 386s tested here defines the state 
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of the art in desktop computing—PCs that 
nobody need bother considering unless 
they’re serious CAD users, graphic artists 
and animators, financial types with time- 
critical trading applications, or LAN ad- 
ministrators. That’s not to mention the in- 
evitable CPU-speed junkies who simply 
must have the fastest thing in town strad- 
dling their desktops. 

The second viewpoint is less clear to- 
day than it will be early into next year. By 
then, Intel’s new 80486 processor will be 
available in quantity. Systems built around 
the 486 will immediately dominate high- 
end PC computing because the new pro- 
cessor is considerably faster than a 386. As 
a result, you just can’t think about any 
80386-based PCs, these 33-MHz models 
included, without thinking about the 486. 


SLOWER IS FASTER 


While the initial run of the 80486 chip will 
be clocked at 25 MHz, the 486’s greater 


BENCHMARK TESTS: 


33-MHz 386 PCs 


on-board systems integration and other de- 
sign factors will yield two to five times the 
processing speed of the 33-MHz 386s test- 
ed here. Doubling the speed of the 386 
comes from a combination of the 486 ma- 
chine’s more efficient design and its 8K 
on-board static RAM cache and controller. 

The 486’s on-board cache serves to re- 
duce the number of clock cycles required 
to fetch data from cached memory. A 386 
processor using an external cache control- 
ler (such as Intel’s 82385) requires two 
clock cycles to fetch 32 bits (one double 
word) of data from cache memory. The 
80486’s internal cache controller requires 
one clock cycle to fetch the same 32 bits 
from the on-board cache memory. 

And for applications requiring a math 
coprocessor, even more performance 
gains are possible. The 486’s on-board co- 
processor works up to five times faster than 


GETTING PERSPECTIVE ON THE 386 


the 80386's external 80387 because it 
doesn’t need to relay instructions and data 
to—and receive results from—an extemal 
coprocessor. That saves up to five times 
the clock cycles required in the older de- 
sign. 

This same explanation applies to the 
486's on-board cache. Although only 8K 
in size, by saving clock cycles it proves 
even faster from a system standpoint than a 
64K cache external to the system. 

That sort of performance should tum ail 
386-based PC’s into midrange computers, 
33-MHz models included. At least that’s 
the game plan Intel had in mind when it de- 
cided to make the 80486 a fully compatible 
extension of the 80386 architecture. Un- 
like the drastic change from the 80286 to 
the 80386, wherein the newer chip could 
do things the old one never even dreamed 
of, the 80486 does nothing the 386 cannot 
do. It just does its job a whole lot bet- 
ter—and faster. 





it’s no wonder that intel has been paying so 
much attention to the 486 processor, judging 
from the similarity among the 33-MHz 
machines’ benchmark test scores (as reported 
here and iater in this story). True, the 80386 
instruction Mix test resuits on this page show 
the 33-MHz category rising significantiy above 
the representative 25-MHz Compaq model (as 


performance. 


each new speed category has surpassed Its 
predecessors). But the point spread among 


386/33s is far iess dramatic. 


Enhancements to the AT architecture such as 
processor RAM cache are heiping memory — a 
traditional bottieneck — to keep pace with the 
processor. Vendors are producing machines that 
let out ail the stops in terms of speed. The result: 
a fiurry of machines with littie to set them apart, 
except for variations in their hard disk 


instruction Mix Elapsed Time (seconds) 


The Instruction Mix benchmark test 
times a series of tasks specific tothe 10.0 
8088, 80286, or 80386 chip. Since 
this test shows how the CPU operates 
in the context of the bus, processor, 
system memory, and motherboard 
architecture, 8 faster time means 
better overall computer performance. 
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“ The 8-MHz i8M PC AT was tested using the 
80286 Instruction Mix benchmark test, which uses 
8 subset of the 80386 processor instruction set. 
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33-MHz 386 PCs 


CACHE BONUS: Faster Speeds with Slower Memory 


by Winn L. Rosch 

Since the introduction of 16-MHz and 
faster PCs, processor RAM caches 
have become the most popular way of 
mating fast microprocessors with slow 
memory chips. By using a small block 
(typically 32K to 128K) of fast but ex- 
pensive static memory as a cache, de- 
signers can construct computers using 
much more affordable, though more 
laggardly, dynamic memory chips. 

Some method of matching memory 
to processor speed is mandatory be- 
cause when a 33-MHz computer oper- 
ates with zero wait states, it needs to ac- 
cess memory every 33 nanoseconds; 
only fast static RAM chips work at such 
speeds. Affordable dynamic memory 
chips instead require 60 to 80 ns. be- 
tween accesses. With an effective 
cache, the majority of machines in our 
roundup are able to use even cheaper 
100-ns. DRAM chips. 

The cache is what bridges that dif- 
ference in speed between the processor 
and the slower DRAM. The processor 
is connected only to the fast memory of 
the cache, which can slow itself down 
to communicate with main memory. 
The cache controller anticipates the 
bytes of information that the processor 
will need for its next set of instructions 


BUMPING THE 386 CEILING 

Intel does not currently plan to make its 
80386 processor go any faster than the 33- 
MHz-rated chips used in the PCs tested 
here. According to marketing and engi- 
neering staffers at the company, the 25- 
MHz 80486 will fulfill the next perform- 
ance step required of high-end machines. 

The marketplace for PCs, however, is 
finicky; it may yet force Intel to change 
this game plan. But you can expect the 
80386-33s to move further into the mid- 
range as 486s move toward system speeds 
as high as 60 MHz. 

The rest of Intel’s processor strategy 
can be seen inthe pricing of its line of high- 
end processors, including the hybrid 
32/16-bit 80386SX. In quantities of 1,000 
parts, the 80486 processor costs $950 per 
chip, while the 33-MHz 80386 costs 
$319—down $48 from its introductory 


and loads them from main memory into 
the cache. 

The cache controller isn’t clairvoy- 
ant: it essentially guesses which bytes 
to load into the cache from main memo- 
ry according to an algorithm. The sim- 
plest algorithm merely assumes that the 
next bytes needed will be in the same 
address range as previously required 
bytes. The algorithm stuffs the cache 
with a block of memory at a time. 


SUITING ALL NEEDS 

Caching algorithms must also take into 
account the needs of OS/2, multitask- 
ing, and multiuser operating systems. 
Such caches need to hold bytes from 
each task so that they are available to 
the processor when execution shifts be- 
tween tasks, on the order of 10 to 50 
times a second. 

When the cache controller does not 
properly anticipate what the processor 
requires, the processor must wait while 
the cache retrieves the necessary bytes 
from main memory. This slows the sys- 
tem to main memory speed by piling on 
processor wait states. 

Computers further complicate cache 
designs. Besides the processor, other 
devices such as a DMA (Direct Memo- 
ry Access) controller may change main 


price of $367 per chip when purchased in 
quantity. (Keep in mind that if you figure 
the price of the 80387 and cache memo- 
ry—the capabilities of which are inherent 
in the 486—into the 386’s price, the 486 
chip actually offers more for less.) 

The older and slower 16- and 20-MHz- 
rated 386 processors are priced at $189 and 
$201, or nearly the same price. Because 
those prices are only slightly less than the 
$249 price of the 25-MHz processor, Intel 
expects PC makers to abandon their 16- 
and 20-MHz 80386-based PCs in favor of 
faster 25- and 33-MHz models. 

Intel is counting on its new, bargain- 
basement $80 price for the 16-MHz 
80386SX to bring up the rear and form the 
basis for entry-level PCs based on AT- 
style architecture. When the 20-MHz ver- 
sion of the SX chip ships next year, the 
price of the current model will drop even 


memory, and those changes must be 
constantly reconciled with the cache. 
Likewise, when bytes are written to the 
cache, main memory must immediately 
be updated. 

A properly designed cache can in- 
crease the throughput of a computer be- 
yond even what its processor speed 
might seem to allow. Both EISA and 
Micro Channel computer designs allow 
for the system processor to work on 
data in cache memory while other sys- 
tem components deal with main memo- 
ty, thereby achieving a limited degree 
of parallel processing. 

The principal measure of the quality 
of a cache is its **hit rate.’ The hit rate 
is the percentage of the time the proces- 
sor operates without wait states. It var- 
ies with the algorithms used by the 
cache controller and the size of the 
cache. A larger cache naturally has a 
higher hit rate because it’s more likely 
that a given byte will be in the cache. A 
32K cache can yield a hit rate of better 
than 90 percent. 

Such high hit rates are possible with 
off-the-shelf components like Intel’s 
82385 cache controller. Squeezing the 
most performance from a system, how- 
ever, requires fine-tuning the cache. 
The fastest PCs use proprietary cache 
circuits—and manufacturers keep their 
designs as secret as the formula to 
Coca-Cola. a 


further. Intel is betting that its SX pricing 
strategy will completely undercut the mar- 
ket for those high-performance 80286 pro- 
cessors made by Harris and AMD, which 
currently run in the $60 to $80 range for 16 
MHz. 

This scenario leaves the venerable 8-, 
10-, and 12.5-MHz 80286 processors des- 
tined to move further downward, below 
entry-level business machines into home 
computing and other applications that 
don’t require high performance. In the 
meantime, the by-now ancient 8086 and 
8088 processors are expected to disappear 
from the desktop PC scene altogether, be- 
ing relegated to laptops and use as embed- 
ded processors in industrial and commer- 
cial equipment. 

The resulting scene? A 32-bit PC com- 
puting world that Intel plans to sustain, 
compatibly, for a long time. Time enough, 
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everyone should hope, for software engi- 
neers to catch up with it and develop de- 
cent multitasking software that can take 
advantage of the 386 and 486 processors 
and the PCs and operating systems de- 
signed around them. 


TODAY'S KING OF THE HILL 

Right now, though, the 33-MHz 30386 
machines are at the top of the heap. The 
first thing to notice is that there are so 
many of them. When previous new gener- 
ations of 386 processors upped the speed 
race from 16 to 20 and then 25 MHz, new 
PCs arrived from vendors in a slow drib- 
ble. Now they pour out in a torrent. 

When PC Magazine produced the 386 
issue, for instance (PC Magazine, May 
30, 1989), there were 25 80386 25-MHz 
PCs available for review. That was 6 
months after the 25-MHz processor was 
first released. Only 3 months after the 33- 
MHz processor’s debut, there were 22 of 
these machines to test, with many more 
appearing every day. Intel engineers claim 
that the 33-MHz system boards are basi- 
cally modifications of the earlier 25-MHz 
designs, which may explain why the new 
machines were introduced so quickly. 

The machines we accepted for review 
had to be available in mid-June. They were 
to be VGA-equipped systems with 4MB 
RAM, a hard disk with at least 1|OOMB of 
storage, a 25- or 33-MHz 80387 coproces- 
sor, and a 32K or larger cache. Narrowly 
missing the review were the Precision Sys- 
tems Group of Jacksonville, Florida, and 
CSS Laboratories of Irvine, California. 
Both companies submitted machines after 
the deadline. Companies whose machines 
weren’t ready in time to be reviewed in- 
cluded Destiny Technology Corp., Focus 
Technology, Fortron Corp. , Olivetti USA, 
Spear Technology, Systems Integration 
Associates, Tandon Corp., Trillian, and 
Wyse Technology. 

Other companies expected to release 
33-MHz models by the time this issue ap- 
pears include American Mitac Corp., 
Business Microsystems, Dataworld, IBM, 
Sun Microsystems, and Tussey. 


CLEAR LEADERS EMERGE 

While most of these machines’ designs 
may be modifications of earlier work, 
there’s certainly more to it than that. Ac- 


For the features section of this issue, the 
associate editor was Edward L. Perratore 
and the PC Labs project leader was Bill 
O'Brien. 
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cording to PC Labs benchmark tests, clear 
leaders emerge among a pack of very fast 
also-rans. Winning performances are 
chalked up here by Northgate, ALR, and 
Everex, three companies known for high- 
speed performance. Also at the top is 
Compaq—which, at least here, suffered 
no slowdowns due to the company’s con- 
cerns over compatibility. 

The Deskpro 386/33 puts Compaq back 
into the performance game in a big way. 
The Deskpro’s new VGA-compatible chip 
is so fast that, according to one PC Labs re- 
viewer, ‘‘you can’t even see it!” The ma- 
chine also turns in exceptional disk, mem- 
ory, and processor performance times. 


With few exceptions, 
these 33-MHz 386 PCs 
performed about the 
same on processor 


and memory 


benchmark tests. 





The ALR Flexcache 33/386 has an en- 
tirely new caching design that takes better 
advantage of the 33-MHz 386’s superior 
speed. The other performance leaders im- 
plement designs originally developed for 
slower 386s. The Everex Step 386/33 con- 
tinues the outstanding write-back design of 
the cache originally designed for the 20- 
MHz Step PC. A write-back cache is faster 
because it needs to write from high-speed 
cache memory to slower main memory 
less frequently than a standard write- 
through cache does (see the sidebar 
“‘Cache Bonus: Faster Speeds with Slower 
Memory’’). As a result, most of the time it 
allows zero-wait-state performance for 
memory reads, but also saves time by writ- 
ing back only to the cache. 

To further aid performance, Everex has 
changed the system board to make it capa- 
ble of holding the full 16MB of RAM the 
machine is designed to handle. Northgate 
achieves its sparkling performance 
through the write-back cache it pioneered, 
which for the Elegance 386/33 is available 
in 64, 128, and supersized 256K sizes. 


With a few exceptions, the rest of the 
33-MHz 386s perform about the same. 
The average machine tested here runs PC 
Labs’ processor and memory benchmark 
tests about 35 percent quicker than its 25- 
MHz 80386-powered brethren. That’s 
about what you should expect from ma- 
chines whose driving clock crystals are 32 
percent quicker. You can chalk the 3 per- 
cent difference up to measurement error. 
In fact, you can probably look through the 
Statistics and figure out that these machines 
are so fast that, within the measurement er- 
ror of PC Labs benchmark tests (0.05 sec- 
onds), many of these PCs cannot be distin- 
guished from one another by performance 
alone. 

Other benchmark statistics tum up hot 
disk performances in the Bus 386/33, Boss 
386 3633, and FiveStar System 33/D. The 
new caching controllers used in these ma- 
chines offer excellent performance when 
running the DOS File Access (small rec- 
ord) tests, indicating they will make excel- 
lent database machines. But Compag still 
leads the pack in overall performance with 
its proprietary controller embedded in a 
Conner-made drive. 


THE END OF AN ERA 

The 33-MHz 386-based PC may signal the 
end of an era on several counts. While Intel 
may be able to get more performance out 
of its 80386 design, it hardly seems neces- 
sary, with 486 machines right around the 
corner. If faster 386s are made, the system 
boards you see here will probably be 
tweaked a bit, fitted with the new chips and 
clocks, and sold pretty much as is. 

In addition, plenty of people think that 
AT-style system boards are out of the 
game from this generation on. It’s not just 
the slow I/O bus speed of the AT bus that 
has people worried; it’s the design’s inabil- 
ity to multitask efficiently. That may not 
be important to you today, but it will mat- 
ter for the next file server you buy. And 
itll probably be important for your multi- 
tasking operating environment a year or 
two from now. 

That leaves us with the next great de- 
bate in PC technology. Will IBM’s Micro 
Channel architecture (MCA) bus take the 
lead, or will the Gang of Nine’s Extended 
Industry Standard Architecture (EISA) bus 
take over? Either design offers superior 
speed, multitasking abilities, and a 32-bit 
bandwidth for faster /O from disks and 
other peripheral devices. 

Some of the first 486s will be built on 
AT platforms. But look for overall 486 


We Redefined 
The Evolution 
Of 2400 bps 
Dial-Up Modem 
Performance. 
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Charles Robert Darwin, English naturalist, 1809-1882. His books On the Origin 
of Species and The Descent of Man established the principle of natural selection, 
and became the foundation of evolutionary theory for the next 100 years. 


harles Darwin proposed that 
Gi species evolve continuously, 
and that the best adapted 


variations survive. Racal-Vadic’s 
award winning lineage of 2400 bps 
modems has also evolved—into a 
whole new generation of advariced 
V22bis products. 

Racal-Vadic’s 2400VP set new 
standards for dial-up performance 
and reliability. Standards so high 
that PC Magazine naturally selected 
the 2400VP as Editor’s Choice. 
InfoWorld agreed: “Considering its 
reliability, features, and performance, 
the 2400VP is our 2400 bps modem 
of choice” Byte adds, “The Racal-Vadic 
2400VP boasts the best signal-to- 
noise ratio” 

The same award winning traits 
are found throughout Racal-Vadic’s 
family of V.22bis modems. From 
the standalone 2400PA Model 2 to 
the rackmount VA4492E, our 
modems are perfectly adapted to 
advanced networking applications 
like remote management, sync 
dialing, callback security and high 
density installations. 

Now Racal-Vadic introduces the 
LC line, a new generation of quality 
2400 bps modems. The LC line offers 

serious 2400 bps 

users superior 
price performance 
in three new 
models: the 2400LC 
standalone, and the LC2400PC and 
2400/PS intemal PC and PS/2* 
models. 

So let Racal-Vadic help insure your 
survival with the fittest breed of 
modems in any environment. Call 
1-800-482-3427 for the name of the 
nearest Racal-Vadic distributor. 


‘The Biectronies Group 
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1525 McCarthy Boulevard, Milpitas, CA 95035 
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PS/2 is a registered trademark of 
International Business Machines, 
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QUALITY ABOVE ALL 
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While some computer companies are content offering 
cheap technology and limited support, Arche” offers Quality 
Technology backed by Superior Support. 

The Triumph 286, like all Arche products, is made to exacting 
standards right here in the U.S.A. Since Arche assembles the 
Triumph 286 as a complete system, you're assured that every 
component, as well as the entire system, has passed a rigorous 
series of tests and inspections; including a two day burn-in 
at over 100 degrees—this assures you of the highest quality. 

Arche personal computer systems are backed by a 
knowledgeable, quality dealer group, telephone support, and 
our 2 year warranty, including Hard Drive—the best in the 
entire business. 

Computer publication experts and thousands of users 
nation-wide have recognized the Arche reputation for quality, 
compatibility and performance. Arche systems 
offer a list of standard features others just 
can’t match. You simply can’t go wrong when 
you purchase an Arche system. 


Arche Technologies, Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road, Fremont, CA 94539 


‘ 


ve =) i 


\ behest C1 sauces) 


Specifications /Arche Triumph 286 
MHz, 0-Wait State 


# 512K to IMB on Board, 
16MB Total 


« 80287 Coprocessor Socket 


Por ¥ 


ee 












= 80286 8/12 


# Enhanced 101 Keyboard 


e 2 Parallel, 2 Serial Ports 



















® Monochrome, Hercules 
Compatible Adapter 

= 14” HiRes (1,000 line), 
Flat Screen, Amber Monitor 


0 ]50W 


= Two 8-bit and Three 16/8-bit 
Expansion Slots 
® Battery Backed Clock 
Calendar 
# 1.2M/360K 5.25" Disk Drive Complete 512K Syst 
= 720K/1.44M 3.5” Floppy and af 
Hard Disk Drive Optional 
Our new TRIUMPH 286 and other 
ARCHE computer systems are avail 
able exclusively at authoriz 
ARCHE dealers. For tbe location fa 
nearest you, call 1-800-422-4674. 


Power Supply 

® MS-DOS, GW BASIC, LIM/EMS 
Th $1,395 
mpl te IMB System $1,595 
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performance winners to come out on 32- 
bit MCA and EISA system boards and de- 
fine the turf where the battle of the high- 
performance buses will be won—or lost. 

One thing is certain: these machines 
don’t come cheaply. A sampling of the 
machines reviewed here shows that a sys- 
tem with 4MB RAM, a ISOMB hard disk, 
VGA, and a 25-MHz 80387 coprocessor 
from PC Brand will cost you $5,900. A 
similarly equipped Austin 386/33 is 
$6,995, and these are machines at the low- 
er end of the price spectrum. Northgate’s 
Elegance 386/33 lists for $7,899, while 
ALR comes in at $11,666. Of course, the 
Compag Deskpro 386/33's price tag (even 
with twice the hard disk capacity) doesn’t 
escape notice: a 320MB ESDI hard disk 
system is $18,746. 

Keep in mind that the last two are list 
prices, and discounts are common—figure 
25 percent off for a Compaq at the dealer, 
for example. But the message is clear: if 
you want high performance, you’re going 
to pay for it. 


John Dickinson is executive editor, West 
Coast operations, of PC Magazine. 


ADVANCED LOGIC RESEARCH INC. 
ALR FlexCache 
33/386 


by Bruce Brown 


Advanced Logic Research is an Irvine, 
California-based company that has made a 
solid name for itself in a few short years as 
an innovative designer and producer of 
high-powered personal computers. The 
company’s FlexCache 33/386 will surely 
help that reputation: it is a very fast ma- 
chine. It tied for first place with the North- 
gate Elegance 386/33 on the PC Labs 
80386 Instruction Mix benchmark test and 
tied with the Compaq Deskpro 386/33 on 
the Conventional Memory test. 

Performance comes at a price, howev- 
er. The least-equipped ALR FlexCache 
machine—at $9,990—includes 2MB of 
RAM, a ISOMB ESD! drive. built-in 800 
by 600 VGA support (but no monitor), and 
a 1.2MB 5.25-inch floppy disk drive. 

. In PC Magazine's standard configura- 
tion, with 4MB RAM, a VGA monitor, a 
33-MHz 802387 coprocessor, and DOS 
4.01 plus the hard disk, the system price 
increased to $11,666. Our test unit, which 





33-MHz 386 PCs 





The ALR FlexCache 33/386 comes equipped 
with 4MB RAM, a 150MB hard disk, VGA, 
and an 80387 coprocessor for $11,666 ina 
hinged tower case offenng easy access to the 
system board and expansion slots. 


came with a 300MB hard disk, lists for 
$13,676. 


MORE THAN PERFORMANCE 

Your pennies buy more than just perfor- 
mance. The FlexCache 33/386 comes in 
an attractive vertical case with a ribbed 
black front-panel covering. The case mea- 
sures 23.5 by 7.5 by 18.6 inches (HWD) 
with the system stand attached. The FCC 
Class A-rated machine includes a 200- 
watt power supply and can handle three 
half-height, one full-height, and two 3.5- 
inch drives. 

The ALR makes use of all available 
space to let you load it up. The three half- 
height devices, for instance, can all use re- 
movable media. The full-height and one of 
the optional 3.5-inch internal hard disk 
drives install on a swing-out chassis that 
pulls out to allow access to expansion 
cards and the motherboard. 

The ALR motherboard is the compa- 
ny’s own design and uses a proprietary dis- 
crete chip to handle main and cache mem- 
ory, as well as 80386 instructions. System 
speed is either 8 or 33 MHz, while the ex- 
pansion bus runs at 8.25 MHz. The Flex- 
Cache is a 32-bit system with a dual bus 
setup so that memory and peripheral /O 
can run at the same time. Both the main 





Conspicuous by its absence is the missing 32 bit /O expansion siot on this ALR motherboard. 
With SIMM sockets capable of holding up to 16MB of memory on the motherboard, there might not 
really be a need for one. Caching is propnetary and the overall design is clean; performance is 
among the fastest of the 33 MHz machines reviewed here. 
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ALR FlexCache 33/386 

Advanced Logic Research Inc ,9401 Jeronimo, 
Inine, CA 92718, (800) 444-4ALR, (800) 443- 
4226. in Canada, (714) 581-6770. 

List Price: With 2MB RAM, 150MB hard disk, 
one 1 2MB 5 25-inch floppy disk dnve, VGA. 
adapter, ublities, $9,990, with 4MB RAM, VGA 
monitor, 80387-33 coprocessor, DOS 4 01, 
$11,666, with 300MB hard disk, $13,676. 

In Short: ALR's FlexCache design combines a 
64-bit-wide memory path and a 128K 64-bit 
memory cache to produce a high-performance 
33-MHz computer Not surprisingly, the 
FlexCache 33/386 's one of the fastest PCs 
currently available 
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memory and cache memory buses are 64 
bits wide. The minimum 2MB of 60-nano- 
second RAM can be expanded to a total of 
16MB without needing a memory expan- 
sion card. The system board will accept ei- 
ther 256-kilobit or |-megabit (Mb) SIMM 
chips, but you must use 1Mb chips for 
16MB. The memory cache consists of 
128K of 25-ns. static RAM chips. 

The ALR system board includes one 8- 
bit and seven 16-bit expansion slots. One 
serial port and a parallel port are standard. 
In our standard configuration, five slots 
were free, 

The ALR came with an unexciting Hi- 
Tek 101-key keyboard. Its 80-inch key- 
board cable can be routed to cither the left 
or right side of the keyboard, a nice touch 
to cut desktop cable clutter. Another good 
touch is ALR’s documentation. The Flex- 
Cache 33/386 User's Reference Manual 
uses Clear line drawings to explain the sys- 
tem layout and upgrade procedures. ALR 
also includes Intel on-site service standard 
with the 1-year parts-and-labor warranty. 

The ALR FlexCache 33/386 is a high- 
end machine that hits good numbers in 
benchmark testing. Unfortunately its high 
prices may keep many from buying. ALR 
computers are sold only through dealers, 
the extra distribution layer being a reason 
for the high prices. Corporate users who 
want dealer-supported machines from a 
company with a reputation for building the 
highest-performance PCs could do well to 
look at the FlexCache 33/386. 

Since all 33-MHz 386 machines are fast 
and many other brands are less expensive, 
ALR is faced with the same problem IBM 
and Compaq have: convincing potential 
buyers that the name on the front of the 
machine and specific proprietary design 
features are worth the high price. 
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AMAX ENGINEERING CORP. 


Amax PC/386-33 


by Susan L. Hayes 


If you want performance, you're going to 
have to pay for it, especially when you're 
talking about 33-MHz performance. What 
a pleasant surprise it is, then, to find that 
Amax Engineering Corp., having OEMed 
systems and motherboards to other compa- 
nies in the past, has come into its own to 
offer solid, competitively priced machines 
with service to match. 

The Amax PC/386-33 in its tested con- 
figuration came fully equipped with 4MB 
RAM, a 150MB hard disk, TEAC 1.2MB 
and | .44MB floppy disk drives, a 25-MHz 





150MB SCSt or ESDI hard disk, two high- 
density floppy disk drives, VGA, and an 
80387 coprocessor into its large tower case 
for $8,600. 


80387 coprocessor, and a Samsung moni- 
tor complete with Video Seven VRAM 
adapter, for $8,600, while PC Magazine's 
standard configuration lists for $7,500. 

Amax’s tower design allows you to 
stash this FCC Class A-rated giant under 
your desk, leaving only the Samsung mon- 
itor and a well-constructed MaxiStart 101- 
key keyboard in full view. Even when the 
system unit is hidden, half-dollar-sized re- 
set and turbo buttons and a large on/off 
switch are easily accessible to help reduce 
fumbling. 

Inside the machine a plethora of quality 
parts awaits you. A 200-watt power supply 
sits behind six half-height drive bays, all of 
which are accessible from the front, and a 
Ray-O-Vac battery keeps time. Our test 
unit came equipped with a 150MB Maxtor 
hard disk and a Future Domain SCSI con- 
troller that can handle seven drives. De- 
pending on customer preference, the SCSI 
drive can be replaced by an ESDI, or to cut 
costs, an ST-506 with an MFM controller. 


MICRONICS MOTHERBOARD 

The Micronics motherboard is no stranger 
to many 33-MHz machines. It accommo- 
dates an Intel 80387 chip (also replaceable 
with Weitek) and uses discrete logic tech- 
nology, in addition to a few VLSI chips. 
Also in residence are a quality Phoenix 





FINALLY, CAD FOR WINDOWS. 
DRAFIX WINDOWS CAD. 


At lost the power of true, high performonce CAD is avaiteble for 
Windows. Drafix Windows CAD. With feotures thot toke you for beyond 
ony Windows drawing package you currently use. 

Powerful CAD. Windows CAD is the first and anly Windows soft- 
ware ta provide oll of the designing ond editing functions demonded by 
engineers, drofters, architects ond other serious CAD users. It offers 
multiple interactive viewports, ollowing you to wark in four views simul- 
taneously. Associative dimensioning, associative crosshatching ond a 
powerful macro progromming lanquoge ore just o few of its features — 
and that’s just the beginning. 

Quick ta learn, easy to use. Windows CAD lets you toke full 
odventage of your Windows experience. If you already use Excel, 
Pogemaker, Microgrofx Designer, or any Windows package, Windows 
CAD will hove you doing precise, accurote CAD design in no time. And 
af course you can use all of the plotters, printers and video devices 
thot work with Windows. 

From a proven line of CAD products. Windaws CAD is the 
latest in o full line of highly roted CAD software thot includes Drofix 
CAD Ultra, Drofix CAD QwkStart and Drofix 3-D Modeler. 

Order your copy of Drafix Windows CAD today! Now if 
you hove Windows, you con have the full power of true CAD. Drofix 
Windows CAD. Only $695. For more informotion coll us today ot 
1-800-231-8574. 
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| bratis Windows CAO has features 
you usually find in pechoges costing 
S times as muchl 
Them Attributes —— 254 inves —— 8 eclors 
_ Flnetypes Up 90 60 database otmibures 
$0 any echty _ Muinple line widths 
Drawing Features — Lines sngie, double 
tangent, purllel, perpendicular, mpl wth 
Airs/Grcies — Corves/Sptines — Pobygons 
nd Polyiws- flipses — Pomtmarksts 
~ Freehand skethang 
Input Methods > Windows menu system 
Keyboord equvolents Ortho lock” ~ 10 tom 
ind nd snaps, including endpt, mdpt, tongent 
ind mate __ Keyboord entry of coordinates 
‘QOPS (Undo} fearee — Dynamic Drug _~ 
Quick zoom/pan . Muftiple verwports, oll active 
Powerful Editing Features Tin entines 
foeach other Swerch fillet (round) 
Charter (bevel) Eruse _ Copy Move 
Maver Rotate rays” Select items 
bby tegron, ently ctmbute sr combinahons 
Associative Dimensioning — lirec, 
Radius, Orometer — Sragig Contrvous Baseline 
Ordinate, Elevation or Bearing format 
23 termenater types — Any alignment 
Toleronong — Engish ond meine 
Frachon ot Gecmel 


Excel, Pagemaker ond Nucrogrof Desgner ne tedemorks of them respecte comporwes 


Associative Crosthatching mel Solid 

Ait 15 crosshatch patterns, ANS) specs 
4 sald fils 

Text Editing —~ Word processing wndow 
‘Mudtgle font styles 

On-Line “Help” system 

Macro Programmieg Leeguage 

System Seqeirements 286 01 “386 

processor Mecrosolt Windows 21 or lover 

| Mb ermal memory oF greater 
Wiedows-supported mouse 


File Compatibility Autocad OXF 
Ort (AD HPL __ CDF, ot for 
dotabose snfermanger 


Foresight Resources Corp. 


1-800-231-8574 


BIOS and the familiar Chips and Technol- 
ogies chip set. With a 66-MHz crystal 
mounted on the motherboard, the Amax 
PC/386-33 can mun at 8 or 33 MHz. The 
five 16-bit and two 8-bit expansion slots 
can be set to 8.3 or 12.5 MHz. With Intel’s 
82385 cache controller and 64K of 35- 
nanosecond cache memory, you have 
zero-wait-state performance; Amax shad- 
ows ROM and video BIOS in RAM. 

The memory card that rests in the 32-bit 
proprietary slot contains RAM for the en- 
tire system. The Amax standard is to serve 
up static-column DRAM chips in 256- 
kilobit DIPs for a maximum of 4MB of 
RAM, but it’s possible to order 1-megabit 
DIPs to give you a total of 1|6MB of mem- 
ory. Amax performed respectably on the 
processor, memory, and hard disk seg- 
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Amax PC/386-33 

Amax Engineenng Corp , 4731S Mission Falls 
Ct, Freemont, CA 94539: (800) 888-AMAX, 
(415) 681-8886. 

List Price: With 1MB RAM, 40MB hard disk, 
1.2MB 5.25-inch or 1 44MB 3.5-inch floppy disk 
dave, QA Pius diagnostics, $4,625; with 4MB 
RAM, 150MB hard disk, VGA monitor, 80387-25 
coprocessor, DOS 3.3, $7,500, with 150MB 
SCSI or ESD! hard disk, 1 2MB 5.25-inch and 
1.44MB 3.5-inch floppy disk daves, Video Seven 
V-RAM VGA card, 80387-25 coprocessor, 
$8,600. 

in Short: Video performance with the optional 
Video Seven V-RAM VGA card is disappointing, 
but otherwise the Amax PC/386-33 is a solid 
performer at a reasonable pnce 
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ments of the PC Labs benchmark tests. 

Although the results of the video bench- 
mark tests weren't disastrous, they indi- 
cate that the unit’s Video Seven VRAM 
VGA adapter is not as fast or innovative as 
promised. But the somewhat lackluster 
performance is not the fault of the VGA 
card alone. The same video adapter, when 
installed and tested in other machines, 
turned in faster times. 

At the time of this review, the remain- 
ing pages of documentation describing the 
Amax PC/386-33 weren't ready yet. Not 
to complain too much, though—the com- 
pany includes enough written information 
supplied by its various brand-name parts 
manufacturers that it’s possible to live 
without Amax’s own compiled version. 

Buying the Amax PC/386-33 isn’t tak- 
ing a walk on the wild side: this cost-effec- 
tive, sturdy machine has what is needed for 
reliable, fast computing. 
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AST RESEARCH INC. 


AST Premium 386/33 


by Christopher Barr 


If we said AST’s Premium 386/33 is the 
fastest computer on earth, like Joe Isuzu, 
we'd be lying. The system we evaluated 
was the slowest among the 33-MHz com- 
puters in this group of reviews, but not by 
much—this machine is fast. 

AST designed the Premium 386/33 to 
allow you to configure it your way. The 
$6,595 list price gets you the basic 2MB of 
32-bit RAM, zero-wait-state processing, a 
1.2MB floppy disk drive, seven expansion 
slots, and DOS 3.3. A system with a 
110MB 16-millisecond hard disk with em- 
bedded controller costs $8,595, and a Pre- 
mium 386/33 with a 320MB EDSI hard 
disk and controller runs for $11,195. The 
evaluation system had 4MB of RAM, the 
I1OMB hard disk, 16-bit AST VGA Plus 
video adapter, VGA monitor, and an Intel 
80387 coprocessor; without the 80387 co- 
processor, which AST doesn’t sell, this 
system came to a list price of $10,090. 

Memory, processor, and coprocessors 
are located not on the motherboard but 
rather on a CPU card. Also on this card is 
an Intel 82385 cache controller with 32K 
of 25-nanosecond static RAM. To further 
speed this demon along, the Premium 
386/33 copies the system ROM BIOS and 
video BIOS into 128K of write-protected 
RAM. 

The Premium 386/33 can handle up to 
36MB of RAM with 4MB on the CPU 
card and 16MB of 80-ns. SIMMs on two 
optional add-on cards, which go in the two 
proprietary 32-bit slots. There are a total of 
seven slots: one 8-bit, three 16-bit, and 
three 32-bit. Even with a full complement 
of memory, the motherboard has three 
slots open, enough to accommodate the 
likes of a network card and a fax board. 

The AST-manufactured system board 
sports a floppy controller that can handle 
three drives; in addition, it has two 25-pin 
serial ports and a parallel port on the sys- 
tem board. The Premium 386/33 also has 
an AT adapter interface that will let you 
use a hard disk with an embedded control- 
ler to save you another slot. 


WELL-MADE MACHINE 
When you open the spacious cabinet, you 
immediately get the satisfaction of looking 


AST's Premium 386/33 is the slowest of this 
pack of race horses, but still very fast. With 
4MB RAM, a 110MB hard disk, and VGA, 
this solidly built machine lists for $10,090. 





into a well-made machine. The layout is 
ordered, with cables neatly secured. Three 
half-height drive bays are accessible from 
the outside, and either one full-height or 
two half-height bays are available on the 
inside. AST uses a heavy-gauge steel, so 
this computer will be around for a while. 
Small details, like a flush-mounted reset 
button and a case lock at the rear of the 
chassis to preserve the clean look, further 
add to the feeling of quality. 

AST fumishes superior documentation 
with the computer to get you up and run- 
ning quickly. It has included a complete 
setup program in ROM that allows you to 





AST Premium 386/33 

AST Research inc., 2121 Alton Ave., irvine, CA 
92714-4992, (714) 863-1333. 

List Price: With 2MB RAM, 1.2MB S 25-inch 
floppy disk dnve, DOS 3.3, GW-BASIC, utilites, 
$6,595; with 4MB RAM, 110MB hard disk, VGA 
monitor, $10,090. No 80387 coprocessor 
available from AST. 

In Short: A solid, well-made computer, the AST 
Premium 386/33 has plenty of room tor add-ons. 
With the senai and parailel ports as weil as the 
floppy disk controller on the motherboard, you 
have five open slots that can hold an additional 
32MB of 32-bit RAM and a networking card. 
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September 13, 1988 
"Ahead of the Pack: The 
Hottest 386s" 
“Built solidiy, performs well... don’t pass 
it over when you shop for your next 
power PC..." 


May 30, 1969 

"PC Labs tested 104 computers from 58 

companies” 
“Hertz Computer... reliability and quality 
are its sales tools... the machines 
exemplify the company's commitment to 
engineering dependable systems... they 
are the ones to look at if your priorities are 
dependability and reliability...” 


November 14, 1968 
"InfoWorld looks at the 
eight fastest 386 machines" 

“The Hertz 386/25 is a rugged desktop 
computer... extra thought went into the 
design... it passed our software and 
hardware test suites with flying colors... 
good value... excellent performance... 
well-trained support staff." 


May 1, 1969 

"The InfoWorld test center benchmarks 18 

of the fastest DOS systems in the market.” 
“One of the best overall values.” 


Certified 
File Server 


ANKIOVE! | SCO 





Certified 
Multiuser Unix Server 





Word for word, number for number, feature for feature... and you'll find 
out that a HERTZ 386/25 computer is the best buy. If you are not convinced 
yet, read what others say about us and notice who certifies our performance 
and compatability. 

You will find NO MATCH! 


Hertz Computer has been consistently delivering the best overall values in 
Micro-Computers for the past eight years! 
Build a foundation for your company's future with a Hertz Computer. 


'$ a proven investment! 


THE HERTZ 386/25 SYSTEM: 
STANDARD FEATURES: 





Upgradable to 24 MB 
IB Page Mode 
8 Industry 
I Intel 80367 & WEITEK 3167 Sockets 
IB 1 Floppy Orive - User 
@ 2 Serial and 1 Parallel Port 160MB ESD! 16ms 
a ena Fee SVP AN2e8 320MB ESD! 17ms 
I 2Cooling Fans 
@ 101 or 84-key Keyboard G60MB ESD! 16ms 
AI £QO . | + 
nny, ny & CT Cat: 212-684-414. 
¥ OND 1 ni / 7 r> 
Other areas Call: I -O ID ihe/ 


Serviceable Woridwide 





By 
a { [ 
All names and products are trademarks of thew respective companies + All prices, terms, and technical specs are subject fo change without nobce 
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©1969 Hertz Computer Corporation 


A Type Shop's 
N IGHTMARE a 


See us at 
@) COMDEN/Fall 89 


November 13-17, 1989 


Las Vegas Hilton Hotel 


Las Vegas, Nevada 


¢ 





A Designer's Dream! 
1000 DPI Plain-Paper Typesetting 


[Dee publishing is not only here, 
it’s thriving. Every day, more 
graphic designers are learning to use 
computers as tools. However, at the 
standard resolution of 300 x 300 dpi, 
most laser-printed output is used 
primarily for proofing copy. Final copy 
is still sent to the typesetter. 


Like a dream come true, Raster Devices 
Direct, Inc.™ presents an alternative to 
type shops: the Trendsetter 1000™. 


The Trendsetter 1000 is an IBM 
PC/XT/AT or ‘386 compatible laser 
printer that provides 1000 x 400 dpi 
Plain-Paper Typesetting output. It 
comes standard with 35 Bitstream® 
Fontware™ scalable fonts and is com- 
patible with over 200 more. Plus, the 
Trendsetter 1000 offers two different 
printing modes: a Direct mode, and a 
PostScript® compatibility mode. Use 
the Direct mode for super-fast 1000 x 
400 dpi printing from any GEM, Win- 
dows, or other supported application. 
(You can also use the Direct mode to 
create font special effects like shading, 
patterns, squeezing, stretching, shear- 
ing, obliquing and rotating.) Use the 
PostScript compatibility mode to print 
1000 x 400 dpi output from PostScript 


language files. The Trendsetter 1000 
provides Plain-Paper Typesetting for all 
your publishing needs. 


So if you use graphics programs, 
desktop publishing, CAD/HPGL, or 
even advanced word processors, and 
have dreamt of 1000 dpi Plain-Paper 
Typesetting for just $5,995 call Raster 
Devices Direct at 1-800-468-1732. (In 
Minnesota, call 612-941-4919.) Send us 
your Corel DRAW, Micrografx Design- 
er, GEM Artline, Aldus PageMaker, 
Xerox Ventura Publisher, AutoCAD, 
Microsoft Word 5.0, WordPerfect 5.0, or 
HPCL files and we'll send you back 
1000 dpi Plain-Paper Ty pesetting out- 
put! 
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Me OP practic 


PC Publishing Power Direct to You 
1-800-468-1732 FAX (612) 941-5116 


VISA, MASTERCARD, and AMERICAN EXPRESS 





All type is actual output produced from the Trendsetter 1000" 


configure the floppy and hard disks, toggle 


shadow RAM, or require a password be- 
fore you have access to the system. You 


can also set the initial processor speed 


(4.77/8/33 MHz) and change the port ad- 
dresses, 

Compatibility is absolutely no prob- 
lem. The review unit had a 110MB, 16- 
ms., 3.5-inch hard disk, with an embed- 


ded controller, which ran quietly. I loaded 
Windows/386, Microsoft Excel, Aldus’s 


PageMaker, Micrografx’s Graph Plus, 


and Lotus 1-2-3, Release 3.0; they all ran 


extremely well. I even loaded IBM OS/2, 
Version 1.1 (AST has Version 1.0 avail- 


able and expects to have 1.1 ready by the 
time this review is published) and ran an 
OS/2 communications package without a 


hitch. 

AST has a reputation for making quali- 
ty hardware components, and the Premi- 
um 386/33 bolsters that reputation. 


Though not the fastest of the lot, the AST 
Premium 386/33 is a first-class computer 


and belongs at the top of your list. 


AUSTIN COMPUTER SYSTEMS INC. 


Austin 386/33 


by Fredric Burke 


Leading-edge computing often means a 


price to match. Austin Computer Systems’ 
386/33 successfully bucks that trend, us- 
ing trusted components to achieve 33- 
MHz performance at a price that won’t 
leave you debating the merits of less ex- 


pensive machines. The result is a quietly 


capable computer that meets all your ex- 
pectations, exceeds not a few, and is no- 
where disappointing. 


Austin 386/33 

Austin Computer Systems Inc.. 10300 Metric 
Bivd.. Austin, TX 78758: (512) 458-5106. 

List Price: With 1MB RAM, 1.2MB 5.25-inch or 
1.44MB 3.5-inch floppy disk drive. utilities, 
$3,495: with 4MB RAM, 1558 hard disk, 1.2MB 
5.25-inch and 1.44MB 3.5-inch floppy disk drives, 
VGA monitor. 80387-25 coprocessor, DOS 4.01, 
$6,995. 

In Short: The Austin 386/33 \s a sturdy screamer 
that combines good equipment with a pnce 
tower than that of some machines of lesser 
Performance Austin does not have the visibility of 
Compag or IBM, but in an office ermronment as a 
CAD staton of as part of a network, it will not 
disappoint. 
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COMPUTERS 


33-MHz 386 PCs 


THE 8-MHz BUS: Time for a Change? 


by Winn L. Rosch 

Squeezing rocks through a funnel— 
that’s the unenviable job a 33-MHz mi- 
croprocessor faces with the 8-MHz, 16- 
bit expansion bus of the typical high- 
performance PC. The slow, narrow bus 
so constricts the flow of data that on 
many tasks, today’s top-of-the-line 33- 
MHz 80386 may hardly perform faster 
than yesterday’s 16-MHz model. 

Of all the components of a modern 
PC, the most archaic is the expansion 
bus. Originally designed in more easy- 
going times, its performance matches 
the information-handling capabilities of 
the AT’s 16-bit, 8-MHz 80286 micro- 
processor. 

The AT bus clings to life for one rea- 
son alone: compatibility. Its 8-MHz 
speed is the only guarantee that the vast 
majority of PC expansion boards will 
work in a given computer. 

The downside of the old-time design 
is devastating. Whenever a 33-MHz PC 
has to use its input/output bus, it must 
drop to one-eighth speed or less be- 
cause of the slower speed and narrower 
(16- versus 32-bit) data path of the ex- 
pansion bus, In some situations, up to 
90 percent of your system’s operations 
may be 1/O-related—mass storage, 
communications, and video data all 
ride the bus—constraining even the 
fastest 33-MHz 386 to AT speed. 


THE CONSEQUENCES 

Exactly how much you suffer depends 
on the software you run. Programs that 
make heavy use of disks, such as data- 
bases, will benefit least from faster 
computers because of the bus limit. Of 
course some I/O operations, such as in- 
formation transfer through serial ports, 
have their own inherent speed limits 


While the basic 386/33 does not come 
with a monitor, video card, or a hard disk, 
$3,495 will buy IMB of RAM, achoice of 
a 1.2MB or 1 .44MB floppy disk drive, ei- 
ther a Key Tronic or Hi-Tek 101-key key- 
board, and a 1-year parts-and-labor war- 
ranty that includes free on-site service, 
courtesy of GE. Extended 2- to 5-year ser- 
vice contracts are available as well. The re- 
view unit as tested included 4MB RAM, a 


and slow things further. 

The worst handicap you can impose 
on a system is to load the bus with 
memory. EMS and extended memory 
boards in normal expansion slots can 
drag down a fast system’s performance 
precipitously. To avoid bus speed lim- 
its with expansion RAM, most manu- 
facturers have added proprietary mem- 
ory expansion slots that detour around 
the bus route. 

While this technique allows addi- 
tional memory to run at system speed, it 
limits your choices and increases your 
costs for memory expansion. More- 
over, such a split bus does nothing to 
speed up expansion boards like disk 
controllers or video adapters that are 
still confined to 8-MHz slots. 

Upcoming EISA computers will 
speed some I/O transfers with two nov- 
el design twists. A special connector 
will allow 32-bit bus width in expan- 
sion slots that will remain compatible 
with 8- and 16-bit boards, while a new 
EIJSA data transfer mode will allow fu- 
ture expansion boards to move infor- 
mation at a speed equivalent to that of 
the processor. 

1BM’s Micro Channel architecture 
(MCA) abandons the conventional 
bus—as well as expansion board com- 
patibility—entirely. Current MCA de- 
signs operate at 14.3 MHz, almost 
twice the rate of the industry standard. 
Future MCA machines will deliver 
even faster bus speeds. 

The bottom line: if you run applica- 
tions that depend on lots of /O opera- 
tions, you may be surprised by how 
slight a performance increase you'll get 
by moving up to 33 MHz. For the full 
benefit of today’s fastest processors, 
you need a newer bus design. 5 


1SSMB hard disk, both floppy disk drives, 
VGA monitor, a 25-MHz 80387 chip, and 
DOS 4.01 for only $6,995. 

Look inside the big, AT-size box, and 
indeed, all the right bits are there. Austin 
uses name-brand parts including a Micron- 
ics motherboard, Western Digital drive 
controller, CDC and IDE hard disks, and 
Mitsubishi monitors. Setup proved to be 
disarmingly simple, and the manual was 
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clear and helpful on technical matters. 

The 386/33’s seven slots—five 16-bit 
and two 8-bit—run at either 8 or 11 MHz. 
Switching bus speeds is inconvenient be- 
cause in order to do so, you have to go in 
and fiddle around with DIP switches. Pro- 
cessor speed can be configured to 6, 8, or 
33 MHz by using the Setspeed utility disk. 
Since the rest of the machine is pretty well 
sorted out, why Austin chose not to extend 


this to changing bus speeds is something of 


a mystery. 


EASY EXPANDABILITY 

Expandability isn’t a problem; there’s 
room for another half-height storage de- 
vice in the front bay, and after adding a 
video and floppy and hard disk controller 
cards, you'll still have four slots available 
if you’re using a 130MB or 155MB hard 
disk, or five slots free when going with a 
smaller disk in the 40MB to t 1OMB range. 

The FCC Class A-rated 386/33 is a 
zero-wait-state machine with 1:1 memory 
interleaving, a 25-nanosecond 64K static 
RAM cache that uses dual Intel 82385 con- 
troller chips, and shadow RAM for the 
memory and video BIOS. 

Austin can load up its proprietary 32-bit 
memory board with up to 4MB in I-mega- 
bit chips. An optional daughterboard can 
be populated with a further SMB of RAM, 





The Austin Computer Systems 386/33 holds 
no surprises but comes complete with 4MB 
RAM, @ 155MB hard disk, two floppy disk 
drives, VGA, and an 80387 math 
coprocessor for only $6,995. 
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me 33-MHz 386-BASED PCs: 
| SUMMARY OF FEATURES 


The following commentary analyzes some 
of the terms in this table of features. The 
phrases in bold type are listed In the same 
order as in the left-hand column of the 
table. 

Basie configuration This price 
represents the most stripped-down 
machine the vendor wili seii, typicaliy 
including 1MB RAM, one floppy disk driva, 
and serial and parallel ports. 


Hard diak optiona The number of 
different hard disks the vendor offers for a 
machine is often indicative of how much 
Customizing is available. 

Standard contiguration For the sake 

of price comparisons, our “standard” 
configuration normally includes 4MB RAM, 
a 100MB hard disk, at least ona floppy disk 
drive, a monochrome monitor, at ieast one 
parallel and one serial port, DOS, and 

a keyboard. Because the "standard” 
packages cited here may differ from this 
configuration, the price of aach system 

is followed by the size of the hard disk 

(if other than 100MB) and any other 
departures from our specification. 

Tested configuration The specifications 
of the evaluation units depend on what 
configuration each manufacturer has sent 
us (based on our guidelines). 


Bus elock apeeds Bus speed becomes 
More important as computers run at faster 
clock speeds. A computer's bus speed 
may actually be too fast for expansion 
cards, most of which operate at 8 or 10 
MHz. Time-out periods, sometimes calied 
wait states, are often used to slow down 
the bus. 


Disk controlier manufacturer and type 
(Interface/encoding) Several interfaces 
are used to control the way data is 
transferred from the hard disk to the 
computer. The most common disk interface 
standard is the ST-506/412, used in the 
IBM PC-XT and PC AT. Two other 
common data transfer interfaces are SCSI 
(Smali Computer System Intertace) and 
ESDi (Enhanced Small Device interface). 
Both SCSi and ESDi require special hard 
disk controllers and cannot run off existing 
PC-XT or PC AT controllers. 


The BiOS version end date may affect 
PC Labs’ benchmark test resuits. Those 
purchasing the same machine with a 
different BIOS version are likely to 
encounter some variations in performance. 
Memory chip type Kb and Mb refer to 
kilobits and megabits, respectively. 


Chip packaging Memory chips come in a 
variety of styles: DiPs, SiPs, and SiMMs. 


The Dual in-line Package (DIP) is the 
traditional buglike computer chip 
sprouting 8, 14, 24, or even 40 or more 
metai legs (eveniy divided between right 
and left sides). Single in-line Packages 
(SIPs) are single-package arrays of 
computer chip logie assembled so that all 
connecting legs are in 6 straight line, like 
the teeth on a comb. Singie in-line 
Memory Modules (SIMMs), on the other 
hand, are individual logic devices that are 
instalied on their own smali circult board, 
creating a component module that can be 
plugged into a larger device. Their 
physical arrangement duplicates the 
integrated structure of a SIP but allows for 
the possibility of replacing an individual 
memory component if necessary. 

RAM chips RAM chips come in two 
basic types: static and dynamic. Static 
RAM chips (SRAMs) are faster and more 
efficient but costlier. Dynamic RAM ehips 
(DRAMs) cost less and are more 
common, but the tradeoff Is in slower 
processing and operation. 


interleaved memory CPU speed is 
usually faster than memory speed. 
interleaved memory increases processing 
speed by splitting the memory into two or 
More portions. The CPU then sends 
information to a section at a time, allowing 
one section to process while another 
receives data. 


Shadow RAM Shadow RAMis a 
technology that loads system BIOS and/or 
video BIOS directly into fast RAM on 
boot-up of the computer. The BIOS then 
operates much faster. 


Disk cache software Some companies 
provide their own software to facilitate 
caching. Other computers can generally 
take advantage of the caching facility 
within some version of DOS. 


Maximum 32-bit RAM Many computer 
manufacturers have designed their own 
32-bit slots for memory expansion cards. 
The avaliability of such slots is especially 
important for 6 growing number of 
memory-intensive applications. 


FCC certification class Two elasses 

of FCC (Federal Communications 
Commission) approval may be given to 
computers: Class A and Class B. These 
classes concern levels of radio-frequency 
interference. With Class A approval, a 
computer may be operated in a business 
locale. The tougher Ciass B rating allows 
home use as well, where rs are 
itkely to be piaced naar radios and 
television sets. 
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and without programming. 
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~~ R&R helps you create reports like these quickly, without programming, Ps St 
directly from dBASE and Lotus databases. Develop reports for tumkey 1, fr. 19 
systems. Prepare ad hoc and custom reports. Print In any layout, from , Fs 


columnar listings and mailing labels to preprinted forms and form letters. 


Lotus-lke menus, WYSIWYG screen-painting, and HELP system make It 
easy to leam R&R. Perform calculations as needed, including subtotals and 
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crit totals. Sort and group records In any order. Seiect records with plain-English 
a query. Save time with automatic TRIM, word-wrap, justification, currency, and 
date formats. Improve appearance with bold, italics, underline, different fonts, 
and lines and boxes. _STATEMENT 
” \ R&R Is full-featured and flexible, so you can concentrate on making your acct no, Tsu} 
coo? i ; reports show exactiy what you want to show, the way you want to show It. | 
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at easter Works with dBASE Ill, dBASE IV, Clipper®, on 
® 0+ 90h? is FoxBASE+™, dBXL™, Quicksliver™, and flle-compatibles. Jobe Nips 
wet Includes royalty-free runtime that requires only 25 KB of qa J5q (ers oe 
memory. Network support standard. Clipper and 5 0. pith im 


FoxBASE+ Module required for .NTX and .IDX Indexes, 
$49.95. Optional Code Generator, $149, translates R&R 
reports Into dBASE programs In just seconds. 
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“.. a stunning combination of a comfortable 
and informative user interface, supremely easy 
nt Registers access lo multiple related files, and extensive 
ae report design and enhancement tools. Usable by novice and 
Invoices expert allke, It Is superb for generating either straightforward or 
Form Letters complex report output...” 


a tl Awarded Most Useful Add-On Product for dBASE by 1988 
Malling ! dBASE Developer Conference attendees. Ashton-Tate, 
Labels September 1988. 
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BASIC CONFIGURATION 
List price 
Basic configuration includes 


Drive bays 
osi2 


Hard disk options 
Slots 


Slots free with hard and floppy 
drives, video, two serial and one 


parallel! port installed 
Power supply (watts) 


Keyboard cable length (inches) 
STANDARD CONFIGURATION 


Price of VGA system with 


4MB RAM, 100MB hard disk, 


80387 coprocessor, DOS 


TESTED CONFIGURATION 


List price 


Tested configuration includes 


Microprocessor clock 
speeds(MHz) 

Wait states 

Bus clock speeds (MHz) 


3 —Editor's Choice 


PC Brand 
386/33 Cacha 
$2,799 

1MB RAM, 
1.2MB or 
1.44MB floppy 
disk drive, 
one serial and 


one parallel port, 


DOS 4.01, 
Microsoft 
Windows/386 


5 halt-height 
Unavailable 


7 

Two 8-bit, five 
16-bit, one 
32-bit 

4 


230 
72 


$5,900 
(150MB disk) 


$5,900 


4MB RAM, 
150MB 

herd disk, 
1.2MB and 
1.44MB floppy 
disk drives, 
VGA monitor, 
80387-25 
coprocessor, 
DOS 4.01, 
Microsoft 
Windows/386, 
tower case 


8/33 


0 
8.1/11 
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V.LP.C.-33 386 
$2,989 
1MB RAM 


5 helf-height 
Uneveilabie 


4 
Two 8-bit, five 
16-bit, one 
32-bit 

4 


375 
107 


$6,098 


$12,499 


8MB RAM, 
160MB hard 
disk with 
Konan controller, 
60MB tape 
backup, 
1.2MB and 
1.44MB 
floppy disk 
drives, VGA 
monitor, 
80387-33 
coprocessor, 
DOS 3.3, 
tower case 


6/883 


0 
8.25/11 


Polywell 
Polyaystem 33 
Cacha 


$3,300 

4MB RAM, 
1.2MB floppy 
disk drive, 
monochrome 
monitor, two 
serial, one 
parallel, and 
one game port, 
DOS 3.3 or 4.01, 
tower case 


5 half-height 
Unavallabie 


40 


One 8-bit, four 
16-bit, two 
$2-bit 


4 


220 
82 


°o 


Austin 386/33 
$3,495 

1MB RAM, 
1.2MB or 
1.44MB floppy 
disk drive, two 
serial and one 
parailel port, 
disk cache, 
Utilities 


3 half-height 
Unevailable 


5 


Two 8-bit, five 
16-bit, one 
32-bit 

4 


200 
72 


$6,995 
(155MB disk) 


$6,995 

4MB RAM, 
155MB 

herd disk, 
1.2MB and 
1.44MB floppy 
disk drives, 
VGA monitor, 
80387-25 


coprocessor, 
DOS 4.01 


8/11 


Bua 386/33 
$3,799 

1MB RAM, 
80MB hard disk, 
1.2MB floppy 
disk drive, 
monochrome 
monitor, one 
serial and one 
parallei port, 
DOS 4.01, 
utilities 


7 halt-height 


Version 1.0 
($350) 

9 

Two 8-bit, five 
16-bit, one 
32-bit 

4 


220 
90 


$6,725 
(120MB disk) 


$11,000 

4MB RAM, 
380MB hard 
disk with 

DPT controller, 
1.2MB and 
1.44MB floppy 
disk drives, 
VGA monitor, 
80387-33 
coprocessor, 
DOS 4.01, 
tower case 


a/11 


$6488 
(101MB disk) 


Tangent 
Model 333 


$3,945 

1MB RAM, 
67MB hard disk, 
1.2MB floppy 
disk drive, 
monochrome 
monitor, two 
serial and one 
parallel port 


“40 half-height — 


Version 1.0 
($395) 
5 


One 8-bit, six 
18-bit, one 
32-bit 


5 


285 
78 


$7,528 

4MB RAM, 
151MB 

hard disk, 
1.2MB floppy 
disk drive, 
VGA monitor, 
80387-33 
coprocessor, 
BOS 3.3 


FiveStar 
System 33/D 
$4,103 


1MB RAM, 
60MB hard disk, 
1.2MB or 
1.44MB floppy 
disk drive, 
monochrome 
monitor, one 
serial end one 
parallei port 


5 haif-height 
Unavailable 


4 
Two 8-bit, five 
16-bit, one 
32-bit 

4 


200 
72 


$8,298 
(150MB disk) 


$8,298 


4MB RAM, 
150MB hard 
disk with 

DPT controller, 
VGA monitor, 
80387-33 
coprocessor, 
DOS 4.01 


8.25/11 


Amax 
PC/386-33 
$4,625 

1MB RAM, 
40MB hard 
disk, 1.2MB or 
1.44MB floppy 
disk drive, one 
serial, one 
parellel, end 
one geme port, 
diagnostics 


6 half-height 
Unavallable 


3 

Two 8-bit, five 
16-bit, one 
32-bit 

4 


200 
72 


$7,500 
(150MB disk) 


$8,600 


4MB RAM, 
150MB hard 
disk, 1.2 

and 1.44MB 
floppy disk 
drives, Video 
7 VRAM card, 
VGA monitor, 
80387-25 
coprocessor, 
DOS 3.3 


8.3/12.5 







Wedge Cacha 
WT386-33C 


$4,895 
1MB RAM, 


1.2MB floppy 
disk drive, one 
serial, one 
parailel, and 
one game port, 
DOS 4.01 


6 half-height 


Version 1.1 
($75) 

8 

One 8-bit, six 
16-bit, one 
32-bit 

5 


275 
96 


$8,175 
(158MB disk) 


$8,175 

4MB RAM, 
158MB hard 
disk, 1.2M8 
floppy 

disk drive, 
VGA monitor, 
80387-25 
coprocessor, 
DOS 4.01 


8/33 


va) 
8/10 
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obs 

Northgate 

Elegance 386/33 Boss 386 3633 

$4,799 $4,995 

1MB RAM, 1MB RAM, 

68MB hard disk, 40MB hard 

1.2MB and disk with DPT 

1.44MB floppy _ controller, 

disk drives, 1.2MB or 

monochrome 1.44MB floppy 

monitor, two disk drive, one 

serialandone _ serial and one 

parallel port, parallel port, 

DOS 4.01, DOS 3.3 

GW-BASIC, 

utilities 

5 half-height 4 half- and 1 
full-height 

Unavallable Unavailable 

7 4 

One 8-bit, six One 8-bit, 

16-bit, one six 16-bit, one 

32-bit 32-bit 

5 5 

220 230 

80 90 

$7,899 $7,999 

(150MB disk) (120MB disk, no 
monitor or 80387) 

$7,899 $7,999 

4MB, 150MB 4MB RAM, 

hard disk, 120MB 

1.2MB end hard disk, 

1.44MB floppy —_'1.2MB floppy 

disk drives, disk drive, 

VGA monitor, VGA adapter, 

80387-33 DOS 3.3 

coprocessor, 

DOS 4.01 

8/33 8/33 

0 0 

8/8.25 8/8.25 





Tri-Star Flash 
Cache 386” 
$4,995 

4MB RAM, 
65MB hard 
disk, 1.2M8 or 
1.44MB floppy 
disk drive, two 
serial and one 
parallel port 


6 half-height 
Unavailable 


4 
Two &-bit, six 
16-bit, one 
32-bit 

5 


220 
90 


$7,114 
(110MB disk) 


$8,790 


4MB RAM, 
150MB herd 
disk, 60MB 
tape backup, 
1.2MB and 
1.44MB floppy 
disk drives, 
VGA monitor, 
80387-33 
coprocessor, 
DOS 3.3 





BSM Identity 

386-33 Dyna 33Series 

$4,999 $5,016 

2MB RAM, 4MB8 RAM, 

DOS 3.3 1.2MB floppy 

or 4.01 disk drive, two 
seriai, one 
perallel, and 
one game port, 
DOS 3.3 

6 half-height 6 half-height 

Unavailable  Unevailable 

Over 100 9 

One 8-bit, four One &-bit, six 

16-bit, three 16-bit, one 

32-bit 32-bit 

4 5 

220 275 

72 72 

$9,845 $9,265 


(150MB disk) (147MB disk) 


$9,999 $9,265 
4MB RAM, 4MB RAM, 
150MB herd 147MB herd 
disk, 1.2 disk, 1.2 
and 1.44M8 and 1.44MB 
floppy disk — floppy disk 
drives, VGA drives, VGA 
monitor, monitor, 
80387-25 80387-33 
coprocessor, coprocessor, 
DOS 3.3 DOS 3.3 
8/33 8/33 
0 0 
8 8 
CONTINUES 
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33-MHz 386-BASED PCs: SUMMARY OF FEATURES 





| { Products listed in ascending price order ) 


Gateway 386-33 Micro Express Everex Step AST Premium 

BASIC CONFIGURATION Dream Machine 386-33 PC Link 386-33 386/33 386/33 Zenith Z-386/33 

List price $5,995 $5,995 $5,995 $6,199 $6,595 $7,999 

Basic configuration includes 4MB RAM, 150MB 4MB RAM, 4MB RAM, 159MB 1MB RAM, 2MB RAM, 2MB RAM, 
hard disk, 1.2MB 1.2MB or hard disk, 1.2MB 1.2MB 1.2MB floppy 1.44MB floppy 
or 1.44MB floppy 1.44MB floppy or 1.44MB floppy —_ floppy disk disk drive, two — disk drive, two 
disk drive, disk drive, two — disk drive, one drive, one serielandona serial andona 
multiscanning serial andone serial and one serialandone _ parallel port, parallel port, 
monitor, two parailel port, parallei port, parallel port, DOS 3.3, DOS 3.3, 
serial, one diagnostics DOS3.30r4.01 DOS3.3 GW-BASIC, Microsoft 
parallel, end utilities Windows/386 
one game port, 
DOS 3.3 or 4.01 

Drive bays 6 heif-height 5 half-height 5 half-height 5 half-height Shalf-height 5 half-height 

os2 Unevaiiabie Version 1.0 Version 1.0 Version 1.0 Version 1.1 Version 1.1 

($275) ($295) ($325) ($340) ($349) 

Hard disk options 5 6 2 4 2 2 

Slots One 8-bit, six One 8-bit, six One 8-bit, six Two 8-bit, six One 8-bit, three Three 16-bit, 
16-bit, one 16-bit, one 16-bit, one 16-bit 16-bit, three four 32-bit 
32-bit 32-bit 32-bit 32-bit 

Slots free with hard and floppy 5 § 5 5 5 5 

drives, video, two serial and 

one paraiiei port installed 

Power supply (watts) 220 220 220 200 220 200 

Keyboard cabie length (inches) 72 98 73 72 72 96 

STANDARD CONFIGURATION 

Price of VGA system with $6,720 $8,249 $7,868 $11,342 $10,090 $15,395 

4MB RAM, 100MB hard disk,  (150MB disk) {150MB disk) (159MB disk) {160MB disk) (110MBdisk, (150MB disk) 

80387 coprocessor, DOS No 80387) 

TESTED CONFIGURATION 

List price $6,920 $8,249 $7,868 $12,591 $10,090 $14,996 

Tested configuration includes 4MB RAM, 4MB RAM, 4MB RAM, 4MB RAM, 4MB RAM, 3MB RAM, 
150MB hard 150MB hard 155MB hard 330MB hard 110MB hard 150MB hard 
disk, 1.2MB and — disk, 1.2MB disk, 1.2MB disk, 1.2MB disk, 1.2MB disk, 1.44MB 
1.44MB floppy and 1.44MB end 1.44MB floppy disk floppy disk floppy disk, 
disk drives, VGA __ floppy disk floppy disk drive, VGA drive, VGA VGA monitor, 
monitor, DOS drives, VGA drives, VGA monitor, monitor, DOS  80387-25 
3.3, 80387-33 monitor, monitor, 80387-33 3.3, GW-BASIC coprocessor, 
coprocessor, 80387-33 80387-33 coprocessor, DOS 3.3, 
tower case coprocessor processor, DOS 3.3 Microsoft 

DOS 3.3 Windows/386 

Microprocessor clock 8/33 8/33 8/33 8.25/16.5/33.3  4.77/8/33 8/33 

speeds (MHz) 

Wait states 0 0 0 0 0 0 

Bus clock speeds {MHz} 8 8 8.33 4.14/8.27/11.13 8 8.33 

‘a —Editor’s Choice 
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ALR FlexCache 
33/386 


$9,990 

2MB RAM, 150MB 
hard disk, 1.2MB 
floppy disk 

drive, one 

serial and one 
parallel port, 
PC-Kwik, 

utilities 


4 half-height 
Unavaiiabie 


2 


One 8-bit, 
seven 16-bit 


5 


220 
80 


$11,666 
(150MB disk) 


$13,878 

4MB RAM, 300MB 
hard disk, 1.2MB 
floppy disk 
drive, VGA 
monitor, 
80387-33 
coprocessor, 
DOS 4.01 


Compaq Deskpro 
386/33 te 
$11,998 

2MB RAM, 84MB 
hard disk, 1.2MB 
floppy disk 

drive, 16-bit 

VGA controller, 
one serial, one 
paratiel, and 

one mouse 

port, Compaq 
Expanded Memory 
Manager — 

1 third-, 4 half-, 
and 2 full-height 
Version 1.1 
($340) 

4 

One 8-bit, six 


16-bit, one 
32-bit 


7 


300 
67 


$18,748 
(320MB disk) 


$25,017 


4MB'RAM, 320MB 
hard disk, 250MB 


tape backup, 
1.2MB and 1.44MB 
floppy disk 


Crives, 
Advanced Graphics 
video 





33-MHz 386 PCs 


giving RAM-hungry applications up to 
16MB of 32-bit RAM. To ensure trouble- 
free power, Austin installs a 200-watt As- 
tec power supply in the 386/33. 

Its speed shows. The Austin is a fast 
machine, even though it didn’t dominate 
the testing. Only a tenth of a second sepa- 
rated it from the fastest machines in PC 
Labs benchmark tests. 

With an as-tested price of $6,995, the 
Austin was one of the least-expensive ma- 
chines in the roundup. Even in the rarefied 
climes of “‘price is no object’’ business 
computing, its Mitsubishi Professional 
VGA monitor, 16-bit SOTA VGA adapt- 
er, and CDC 15SMB ESDI hard disk make 
the Austin a respectable choice in a 
networking or CAD environment. 

The Austin’s strengths—top-notch 
components, solid performance, terrific 
support, and a low price—make it a ma- 
chine that dollar for dollar is hard to beat. 
Despite its concession to steam-age com- 
puting in the form of those quaint DIP 
switches, Austin buyers will not feel as if 
they had to settle. In fact, they may feel 
something else: the satisfaction of having 
made a sensible decision. 


BOSS TECHNOLOGY 


Boss 386 3633 


by M. David Stone 


In most ways, Boss Technology’s 386 
3633 is a run-of-the-mill 33-MHz 386 sys- 
tem (if any 33-MHz system can be called 
run-of-the-mill). But it manages to stand 
out in at least one respect: remarkably 
good disk performance. That alone makes 
the Boss 386 3633 worth some attention. 

Prices on the Boss 386 3633 are defi- 
nitely not bargain basement. The basic 
configuration—with 1MB RAM, one 
1.2MB or 1.44MB floppy drive, parallel 
port, serial port, 40MB hard disk, Distrib- 
uted Processing Technology (DPT) Smart- 
Cache Caching Disk controller, DOS 3.3, 
and no video—iists for $4,995. The PC 
Magazine standard configuration, with 
4MB RAM, a 120MB hard disk, and 16- 
bit VGA card (but lacking a monitor and 
the 80837 coprocessor) was $7,999. 


MIDRANGE TO IMPRESSIVE 
Although there was relatively little differ- 
ence among these machines in PC Labs’ 





FACT FILE 
MAGAZINE 
Boss 386 3633 
Boss Te 6050 Ih Drive, 


‘echnology, McDonoug! 
Norcross, GA 30093; (404) 840-0886. 
List Price: With 1MB RAM, 40MB hard disk, 


DOS 3.3, $4,995; with 4MB RAM, 120MB hard 
disk, 16-bit VGA adapter, $7,999. 
In Short: The Boss 386 3633 Is notable for its fast 


processor and memory benchmark tests, 
the Boss 386 3633 performed solidly in the 
midrange. But on the screen-update tests, 
where differences were significant, it was 
one of the fastest performers in two of the 
three video tests. 

In the hard disk tests, the Boss 386 
3633 was also among the best performers, 
tying for first place in one test and coming 
in second on another. The lightning-fast 
disk performance resulted partly from the 





The Boss 386 3633 offers fast hard disk 
performance with its DPT SmartCache 
Caching Disk controller. With 4MB RAM, a 
120MB hard disk, and a VGA adapter, the 
Boss lists for $7,999. 


OCTOBER 31, 1989 PC MAGAZINE [Ea 











33-MHz 386 PCs 


| 33-MHZ 386-BASED PCs: SUMMARY OF FEATURES 





(Products listed in ascending price order) 


MAGAZINE) 


Polywell 
PC Brand Polysystem 33 Tangent 
TESTED CONFIGURATION 386/33 Cache V.I.P.C.-33 386 Cache Austin 386/33 Bus 366/33 Model 3330 
Disk controller manufacturer Adaptec (ESDI) Konan Adaptec (ESDI) Westem Digital Distributed Westem Digital 
and type (interface/encoding) Technologies (ESDI) Processing (ESDI) 
(ST-506/MFM) Technology (ESDI) 
Number of drives handled 4 4 4 4 6 4 
by controller io.” ce 
BIOS version and date Phoenix BIOS, Phoenix BIOS, Phoenix BIOS, Award BIOS, Phoenix BIOS, AMI BIOS, 
Version 1.10.10 Version 1.10.07 Version 1.10.08 Version3.04 Version 1.10.10 Version 3.11 
(January 1988) (1988) (June 1989) (May 1989) (1989) (February 1989) 
System board manufacturer Micronics Micronics Mylex Micronics Micronics AMI 
386 chip set manufacturer None (uses None (uses Chips and Chips and None (uses Chips and 
discrete logic) discrete logic) Technologies Technologies discrete logic) Technologies 
MEMORY SPECIFICATIONS ee... 
Memory chip type 256Kb, 1Mb 256Kb, 1Mb 1Mb 256Kb, 1Mb 256Kb, 1Mb 1Mb 
Chip packaging DIPorSIMM DIP SIMM SIMM DIP DIP 
RAM chips DRAM DRAM SRAM DRAM, SRAM SRAM DRAM 
Interleaved memory a rT] a rT] a : aie 
Shadow RAM a a | | | | 
Disk cache software a | Qa | | Q 
Maximum RAM on motherboard None 16MB None 8MB 16MB 8MB Sas 
Maximum 32-bit RAM 64MB 32MB 32MB 16MB 16MB 16MB 
Maximum total system RAM 64MB 32MB 32MB 32MB 16MB 16MB pee 
PROCESSOR RAM CACHE oy is ac 
Cache size: 
Minimum 32K 32K 64K 32K 32K 64K 
Maximum 64K 64K 128K 64K 64K 64K 
Installed 7 re 32K 128K 64K 64K 64K ; 
Cache memory speed 25 ns. 25 ns. 25 ns. 25 ns. 25 ns. 15 ns, 
Cache controlier == Intel 82385 Intel 62385 Discrete Intel 82385 Discrete Discrete ; 
ea eo — Ps. 
Warranty 5 years 1 year 1year,2years 1yearon-site 2 years; 1 year 1 year on-site 
on motherboard on-site service service 
FCC certification class A B A A B A 
Password security Qa a Q Q Q Qo 


{gJ Editor's Choice m—Yes (—No 


16-millisecond Priam 120MB hard disk in 
the review system, but owed far more to 
the DPT Caching Disk controller. The 
DPT unit has on-board memory for cach- 
ing, built-in caching algorithms, and a 
68000 microprocessor for handling cach- 
ing functions independently. This lets the 
board read from or write to the disk at the 
same time that the computer is reading 
from or writing to the cache. 

The Boss 386 3633 uses an AMI moth- 
erboard, equipped with the Chips and 
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Technologies chip set and AMI BIOS. 
Also on-board was 4MB of 70-nanosec- 
ond DIP-type DRAMs. The board allows 
for up to 4MB more in four SIMM sock- 
ets, with a current maximum for the sys- 
tem of 16MB—8MB on the system board 
and 8MB on the 32-bit memory board. 
The tested machine had an 80387-33 co- 
processor; also helping performance is 
64K of 20-ns. static RAM cache. 

The motherboard has eight slots: one 8- 
bit, six 16-bit, and one 32-bit. The review 


system had three filled: disk controller, 
VGA card, and a serial/parallel card. A 9- 
pin serial port is located on the board itself, 
and a 25-pin RS232 is attached by ribbon 
cable. The extra connector does not tieupa 
system slot, using one of the eight nearby 
connector-size cutouts instead. 

The front panel of the computer's tower 
case sports a keylock, the power-on 
switch, a safely recessed reset button, indi- 
cator lights for power and hard disk, an 
LED indicator showing the current system 
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FiveStar Amax Wedge Cache Northgata Tri-Star Flash BSM Identity 
System 33/D PC/386-33 WT386-33C Elegance 386/33 Boss 386 3633 Cache 386° 386-33 Dyna 33Serles 
DPT Future Domain Wester Digital Adaptec DPT (ESDI) Western Digital Data Tech. Corp. Western Digital 
(ESDI) (SCSI) (ESDI) (ESD) (E (ESDI) (E 
4 7 4 4 4 4 2 4 
Award BIOS, Phoenix BIOS, AMI386.BIOS, AMI BIOS, AMI BIOS, AMI BIOS, AMI BIOS, AMI BIOS, 
Version 3.04 Version 1.1010 Version DAMI Version 3.11 Version 3.0 Version DAMI Version 3601 customized 
(June 1988) (May 1989) 3607 (April 1989) (Februery 1989) (February 1988) 3607 (April 1989) (September 1988) version 

(February 1989) 
Micronics Micronics AMI Northgate AMI AMI Mylex AMI 
None (uses Chips and Wedge Northgate Chips and None (uses None (uses Chips and 
discrete logic) Technologies Technologies _— discrete logic) discrete logic) Technologies 
256Kb, 1Mb = 256Kb, 1Mb 256Kb, 1Mb 1Mb 1Mb 1Mb 1Mb 1Mb 
DIP DIP DIP or SIMM SIMM DIP DIP SIMM DIP 
DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM 
Q a a Q Q a | | 
a a a Q a a a a 
| Q Q a Q Q Q Q 
None None 8MB 8MB 8MB 8MB None 32MB 
16MB 16MB 16MB 16MB 8MB 16MB 32MB 64MB 
16MB 16MB 16MB 16MB 16MB 16MB 32MB 64MB 
32K 32K 64K 64K 64K 64K OK 64K 
32K 64K 64K 256K 64K 64K 128K 64K 
32K 64K 64K 64K 64K 64K 128K 64K 
25 ns. 35 ns. 20 ns. 25 ns. 20 ns. 20 ns. 25 ns. 20 ns. 
Intel 82385 — Intel 82385 Discrete Discrete Discrete Discrete Discrete Discrete 
1 year on-site 1 year 1 yeer 1 year on-site 1 year 1 yeer;2 yeers 1 yeer 1 year 

on motherboard 
A A A A A A A A 
Qa Q Q Q Q Q Q Q 
CONTINUES 
speed, and a nonfunctional turbo switch. Technology has not made provision for 
A possible drawback to this system is on-site service, though the company iscur- §.BSM COMPUTERS 

the arrangement of its five drive bays: two _rently working on it. * 
half-height 3.5-inch bays, two half height All told, the Boss 386 3633 has more SM Identity 386-33 
5.25-inch bays, and one full-height 5.25- going for it than against it, but the draw- _—_— bby Alfred Poor 


inch bay. Be aware that the half-height 
5.25-inch bays are vertical, making them 
unsuitable for some hard disks. In short, 
this is not the machine to get if you think 
you might eventually need three floppies, 
e tape drive, and two 650MB hard disks. 
Be eware also that, as of this writing, Boss 


backs are bothersome. You’ll want to con- 
firm that on-site service is available before 
buying. And you'll want to carefully con- 
sider how many drive bays you may even- 
tually need. If the answer is not many, 
you’re likely to be happy with the Boss 
system's performance. 


The BSM Identity 386-33 comes with e 
sticker price of just one thin dollar under 
five big ones: $4,999 fora 2MB RAM sys- 
tem with a keyboard, case, and DOS, but 
no disk controller or disk drives of any 
sort. 
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Better is 


The new 16” MultiSync® 4D and 20" 5D both offer compatibility with 
a wide range of graphics boards and computer systems. 


NEC’s award-winning 
muttiple frequency 
technology, now available 
in larger, digitally 
coutrolled, high-resolution 


color monitors. 








Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat- 


ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 


Wciynt «0 ragatered Cademan of NEC Mame Cecwenes (USA! me. 


Computers and Communications 


bigger. 


configuration and optimal image. And both give you great resolution— 





the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 


<<“ 





pire. 


The main difference: one is for large ideas. The other, for extra- 


IBM PC/AT/XT and PS/2 are tegatered trademarks of the International Busness Machines Corporsten 


large. For literature, call 1-800-826-2255. For details, call NEC Home 


: Macintosh It t9 © registered trademark of 


Electronics (USA) Inc. 1-800-FONE-NEC. | 


— NEC 
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33-MHz 386 PCs 


33-MHz 386-BASED PCs: SUMMARY OF FEATURES 





, (Products listed in ascending price order) 


Gateway 386-33 Micro Express Everex Step AST Premium 
TESTED CONFIGURATION Dream Machine 386-33 PC Link 386-33 386/33 386/33 Zenith 2-386/33 
Disk controller manufacturer Western Digital Data TechnologyAdaptec (ESDI} Data Technology AST (AT adapter) DTC (ESDI} 
and type (interface/encoding) (ESDI) Corp. (ESDI) Corp. (ESDI) 
Number of drives handled 4 4 4 4 3 4 
by controller 
BIOS version and date AMI BIOS, AMI BIOS, Award BIOS, AMI BIOS, AST BIOS, Zenith BIOS, 
Version 1.1010 Version 3.11 Version 3.03.17 Version FIS-28 Version 1.00 Version 2.8B 
, (June 1989) (February 1989) (May 1989) (March 1989) (May 1989) (March 1989) 
System board manufacturer AMI AMI Hauppauge Comp.Everex AST Zenith 
386 chip set manufacturer Chips and Chips and Chips and None (uses Chips and Zenith 
Technologies | Technologies Technologies discrete logic) Technologies 
MEMORY SPECIFICATIONS 
Memory chip type 1Mb 256Kb, 1Mb,  256Kb 1Mb 256Kb 1Mb, 4Mb 
4Mb 
Chip packaging DIP DIP or SIMM_——CODIP SIMM SIMM SIMM 
RAM chips DRAM DRAM, SRAM DRAM DRAM DRAM DRAM 
Interleaved memory s i | t_| Q O Q 
Shadow RAM 13 a i | | a | 
Disk cache software QO QO t_| | a a 
Maximum RAM on motherboard 32MB 8MB 4MB 16MB None 32MB 
Maximum 32-bit RAM 64MB 16MB 64MB 16MB 36MB 32MB 
Maximum total system RAM 64MB 16MB 64MB 16MB 36MB 64MB 
PROCESSOR RAM CACHE 
Cache size: 
Minimum 64K 64K 64K 64K 32K 16K 
Maximum 64K 64K 64K 256K 32K 1MB 
‘Installed 64K 64K 64K 128K 32K 16K 
Cache memory speed 25 ns. 20 ns. 20 ns. 20 ns. 25 ns. 15 ns. 
Cache controller Discrete Discrete Intel 82385 Everex AMMA Intel 82385 Zenith 
OTHER ak 
Warranty 1 year 1 year; 4 months 1 year 1 year 1 year 3 months on-site 
on-site service parts and labor 
FCC certification class A B A B A A 
Password security Q Q Q Q a i | 
{;J—Editors Choice M—Yes O—No 


For a list price of $9,845, BSM Com- 
puters will build a model that meets our 
standard configuration: 4MB of RAM, 
1SOMB ESDi hard disk, color VGA moni- 
tor, a 33-MHz 80387 coprocessor, and 
DOS 3.3 or 4.01. 

But don’t make out your check to BSM; 
the company won’t sell you one. This is 
but one of the surprises that awaits you: 
you can’t buy the Identity 386-33 from 
BSM since it does not sell directly, but 
only through dealers. This policy accounts 
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in part for the relatively high list prices for 
these computers from a relatively un- 
known company, since more margin must 
be built into the list price for the dealer (if 
only to furnish a starting point from which 
to discount). 

But what else is there about the Identity 
386-33 that you might identify with at 
these prices? The components are solid 
though typical selections. There is a Data 
Technology Corp. (DTC) combination 
hard/floppy disk controller, along with a 


1SOMB Micropolis full-height hard disk. 
The display system pairs a Western Digit- 
al/Paradise 16-bit VGA card with an im- 
pressive Mitsubishi Diamond Scan multi- 
frequency monitor. The keyboard is a 
respectable Key Tronic 101-key model. 
The tower case reviewed is a standard 
clone case with cross-bracing support but 
no ventilation except for the fan on the 
power supply. The motherboard is by My- 
lex, which is less frequently seen than 
those from some other companies such as 


—— 












ees 


33-MHz 386 PCs 






ALR FlexCache Compaq Deskpro 
33/386 386/33 


ee te tte nen ee ae ee eet ens + 


Adaptec (ESDI) Compaq (ESDI) 
4 2 


Phoenix BIOS,  CompaqBIOS, 





Version 1.10 10 Version B.2 Fam. 

(January 1989) 386L (May 1989) 

ALR Compaq 

None (uses Compaq 
___Siscrete logic), 
 856Kb Mb” 

SIMM Custom modules 

DRAM DRAM 

1 a 
| | 
| | 
“16MB-—s—é“‘«Ct™é«SNorntg 

16MB 16MB 
re _ ___ EME —_ 

128K 64K 

128K 64K 

128K 64K 

25ns.  25ns. 

___Intel 82985 __Intel 82385, _ 

ee ee 

A B 

Q a 


ENDS 


Micronics, but uses the popular AMI 
BIOS. Memory comes in 80-nanosecond 
SIMMs, and you can fit 8MB of 32-bit 
RAM into the system. When 4-megabit 
SIMMs become available, the system will 
be able to accept 32MB total. 


SOME DISTINCTION 

There are a few small design features that 
help set the Identity 386-33 apart from the 
field. Like some other 33-MHz 386s, it 
can run a math coprocessor asynchronous- 


The BSM Identity 386-33 comes complete 
with 4MB RAM, a 150MB ESDI hard disk, a 
1.2MB floppy disk drive, VGA, an 80387 
coprocessor, and BSM’s own discrete cache 
for $9,845. 


FACT FILE 





BSM 306-33 

BSM , 1355 Glenville, Richardson, TX 
75081; (214) 699-8300. 

List Price: With 2MB RAM, DOS 3.3 or 4.01, 
$4,999; with 4MB RAM, 150MB ESDi hard disk, 
1.2MB 5.25-inch floppy disk drive, VGA monitor, 
80387-33 coprocessor, $9,845; with 1.2MB 5.25- 
inch and 1.44MB 3.5-inch floppy disk drives, 16- 
bit VGA adapter, multiscanning monitor, 80387- 
25 coprocessor, $9,999. 

In Short: BSM computers are not sold directly 
but only through dealers. The Identity 386-33 
maintains midrange performance and 
conventional design at an average price. 
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ly, which means that you can put in an 
80387 chip rated at 25 MHz and still run 
the processor at a full 33 MHz. You can 
also change the crystal that controls the ex- 
pansion card bus timing: it comes with a 
16-MHz crystal standard for 8-MHz oper- 
ation. According to a BSM representative, 
the motherboard is engineered for a bus 
speed as fast as 16 MHz. 

Another interesting feature is that the 
Identity 386-33 uses a Dallas clock chip 
that has a battery built into the chip and is 


designed to last about 10 years. 

In the end, however, there turns out to 
be little that sets the BSM apart from the 
crowd. The design is by and large similar 
to that of other clones and is reflected in its 
performance. The main reason to buy the 
Identity would be getting a good deal from 
a local dealer or value-added reseller who 
will also give you significant support or 
other services. You probably won’t go 
wrong with the BSM Identity 386-33, but I 
can’t suggest that you go out of your way 
to find one. 


BUS COMPUTER SYSTEMS INC. 


Bus 386/33 


by Catherine D. Miller 


The Bus 386/33 system from Bus Comput- 
er Systems is built with the best compo- 
nents available. That’s why the company 
is confident enough to offer such a great 
warranty program: 2 years parts and labor 
and | year of on-site support. 

In its $3,799 basic configuration, the 
Bus 386/33 comes in a tower case that 
houses seven half-height drive bays. 
Packed into the case are IMB RAM, one 
1.2MB floppy disk drive, a Western Digi- 
tal hard/floppy disk controller, 830MB hard 
disk, a monochrome graphics monitor, 
one serial and one parallel port, DOS 4.01, 
and VOpt, a disk optimizer. The PC Mag- 
azine standard configuration came in at 
only $6,725. 

Based around the Micronics 80386/33- 
MHz system motherboard, the Bus 386/33 
has one 32-bit, five 16-bit, and two 8-bit 
slots. All system RAM is contained on a 
high-speed memory card that fits into the 
32-bit slot for 1 MB to 16MB of 32-bit sys- 
tem RAM. Standard on the system board is 
the Intel 82385 controlling a 32K direct 
map cache. By adding an optional four 8- 
kilobit by 8-bit 25-nanosecond SRAMs, 
you get 64K of two-way set-associative 
cache. 

Microprocessor speed is software- 
switchable from 33 MHz at zero wait states 
to either 6 MHz or 8 MHz. Bus speed can 
be changed from the 11-MHz default to 
8.25 MHz by setting a DIP switch on the 
board. A 33-MHz 80387 coprocessor was 
included in our evaluation unit. 


GENERALLY SOLID SCORES 
An additional 32K of 25-ns. cache brought 
the total cache size to 64K. Oddly enough, 
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TH BENCHMARK TESTS: 33-MHz 386-BASED PCs 
LABS 


Across the board one machine appears among _ performance is second to none. The computers 
the ieaders of every test category, the Editor's from Northgate (our other Editor's Choice), ALR, 
Choice Compaq Deskpro 386/33, whose and Everex rounded out the top of the ciass, with 
combination of processor, hard disk, and video _severai others not far behind on many tests. 


PROCESSOR AND MEMORY BENCHMARK TESTS 


80386 instruction Mix Elapsed Time (seconds) 


ag 80386 Instruction Mix benchmark test 
a series ific to the 80386 WORST 
ay, Since this test shows how - CPU (eS en, 
rates in the context of 
Processor, lem memory, a t5 
motherboard architecture, a faster time 
means better overall computer 
lormance. 







The Floating-Point Caicutation Without 
Coprocessor benchmark test sets up a WORST 


I a Lyi | | 
TT 
UE 


and then exercises the processor and tests 
-! 285 3.13 3.08 302 308 3.08 307 313 397 3.08 307 3.13 313 3.13 3.07 286 3.09 3.02 3.02 296 291 


RAM access speeds during floating-point 
calculations. 
Conventional Memory Elapsed Time (seconds) 





i 
The Conventional Memory benchmark test 
measures the read/write speed of the first WORST 
640K of memory. Slower relative times can 9-5 ———____________ EO 
indicate the presence of memory wait states 
of memory chips rated at slower access 0.375 


aaa | op 
0.125 _| | || | (it 


0 | I dl 


The DOS File Access (Small Records) 
benchmark test times disk throughput asa 

resuit of mechanical disk drive speed, hard 64.0 
disk controlier function, and bus speed. 


test is performed without software disk 48.0 
caching. Fast times are advantageous for 
programs that work with many short 320 


16.0 _} 


[a 
7” Bees Sl 
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BENCHMARK TESTS: 33-MHz 386-BASED PCs 








DOS File Access (Large Records) Elapsed Time (seconds) 


— oe 
om! (eo | lpn i] 
Li 


Tea | 
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The DOS File Access (Large Records) 
benchmark test times disk throughput es 8 


caches on disk subsystem performance. It is 
performed without software disk caching. 
Fast times sre advantageous when large 
files are loaded. 


I 


| 





663 612 473 485 49 594 502 37 491 516 498 601 584 490 499 GES 448 479 6.04 3.89 4.89 469 


BIOS Disk Seek Elapsed Time (miiiiseconds) 


The BIOS Disk Seek benchmark test WORST 









measures mechanical track-to-track disk 240 
drive access times. Fest times sre helpful 

with programs such es datsbases, which = 1g.9 
often stors snd must later find data in many 
separate places on s drive 120 
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N/A—Not applicable: this machins’s 
hard disk BIOS wes incompatibis with this test. 


nae PROCESSOR, MEMORY, AND DISK 
ig =BENCHMARK TESTS: COMPOSITE VIEW 






















ms Although four 33-MHz machines—the ALR FlexCache 33/386, Relative Times 
Compaq Deskpro 386/33, Everex Step 386/33, and Northgate Elegance (Compaq Deskpro 388/33 = 100) 
386/33—cle: 


arly stood out from the pack in the PC Labs Instruction Mix 
end Floating-Point Calculetion tests, the demarcation line is far from 
clear-cut. The Zenith Z-386/33, for instance, misses the front- 4 
tunners by @ slim margin; other machines coma close as Z 
well. At the core of thetr performance, after all, is system" -” 
erchitecture pushed virtually to the limit. Tha i. 
differences that our processor and memory tests _ “td rs 
show emong these machines are often 00 |). 
gmail to help you evaluate any one on the rs 
basis of @ single result. a 

More differances ere apparent from == 105" 
the hard disk test results. While a ro 
mechanically faster disk will transfer deta 
faster, your data, once off the disk, must 
contend with the controller card and then 
with the computer's bus—both of 
which will affect throughput. Tha e 
FiveStar System 33/D, Boss 386 
3633, end Bus 386/33 use a DPT 








SmartCache Caching Disk 
controllar card with on-board cache % 
for blazing small-record DOS Fite % 


Access results. This caching, however, 
proved only marginally effective in the large- 
record test, where record size typically exceeds 
tha cache limits, resulting in cache bashing. The 
V.LP.C.-33 386 uses @ Konan controller thet produced 
only e marginal improvement for small records (and caused 
disaster for large records) compared with Intel-based cache 
controliers like the one in the Compaq. 

Note that the hard disk controller BIOSs of the machines from Bus, 


~~ ~ 
~ 
FiveStar, Boss, and V.I.P.C. were incompatible with the PC Labs BIOS ~, 


& 
Disk Seek test, resulting in meaningless scores. = CONTINUES 
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i h BENCHMARK TESTS: 33-MHz 386-BASED PCs 
LABS 


While video results are usually the least high-performance I/O boards themselves. Witness 
revealing of the test numbers, here they the Compaq’s video scores—which PC Labs took 
demonstrate that PC architecture may be as several times over before believing them. No other 
important in the 33-MHz environment as the computer even came close here. 

VIDEO BENCHMARK TESTS 


The Direct to Screen benchmark test 


information can get to the screen quickly, 
particularly for programs that avoid the 

computer's BIOS and go directly to the 
screen, 
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‘a legend. Berry has whal lt fakes, Andso 
does PROCOMM PLUS. Ii gives you power and 
ease of use that surpasses communications 

ware costing $250 or more. Yel PROCOMM PLUS 
costs much, pears ovals ci 
you want communications software thal gives ‘ 
Yo. rat pamonc, cn il god - 
fo your wallet 
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DATASTORM TECHNOLOGIES, INC A! - 

‘PO. Box 471 © Columbia, MO 65205. , } A 
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i BENCHMARK TESTS: 33-MHz 386-BASED PCs 





LABS 
Video BIOS Routine Without Scrolling Elapsed Time (seconds) 
The Video BIOS Routine Without WORST 
Scrolling benchmark test measures how = 8.0 ——__ 
quickly the BIOS on the video adapter 







writes text data to the screen. Fast video 
writing helps with programs that show full 
of partial screens of data without scrolling 
the screen. 


‘The Video BiOS Routine with Scrolling 5 
benchmark test measures how tast the deat 
video adapter can scroll the screen, 
moving the display up one line at e time. 
Good és helpful for scrotling 
through word processing or spreadsheet 
files. 















Ralativa Timea 
Ordinarily, video test results are the least reveeling of alt {Compaq Deskpro 386/33 = 100) 
numbers because different video cards can often be 
swapped into and out of eny computer to fine- 
tune the video response. PC Labs, however, 
removed the ill-performing V-RAM board from 
the Polywell and substituted Northgate's VGA 
card—only to find that the Northgete board 
also performed poorly in the Polywell, 
compared with its results In the Northgate 
Elegance. 

Though hardly comprehensive, the 
video test results suggest that machine 
architecture is becoming as Important as 
the high-performence 1/O boerds 
themselves In the 33-MHz environment. 
One look at the Compaq’s results would 
seem to reinforce this supposition, since 
Its Integrated video circuitry and 
unstoppable video BIOS shadowing ran 
the PC Labs video tests so fast it 
caused one of the testers to remark 
that if they blinked, they would 
have missed the test entirely! 


ENDS 
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the Bus 386/33 was slightly slower on the 
PC Labs processor and memory bench- 
mark tests than were other machines, such 
as the V.I.P.C.-33 386, which used the 
same Micronics system board but didn’t 
add the additional 32K cache memory. 
Still, the Bus 386/33 tumed in a solid per- 
formance on these tests. 

What the Bus 386/33 lacks in processor 
and memory test timings, it makes up for 
with its blazing speed in the PC Labs suite 
of disk benchmark tests. Gamering the 
fastest performances has a lot to do with 
the inclusion of the DPT SmartCache 
Caching Disk controller. The SmartCache 
supplied a whopping 4.5MB RAM to 
cache disk read and write operations from 
and to the fast 19-millisecond 380MB Mi- 
cropolis ESDI drive, and brought the test- 
ed unit’s price to $11,000. 

This incredible caching disk controller 
first came to our attention when we tested 
Bus’s 16-MHz, 20-MHz, and 25-MHz 
machines for our May 30, 1989, issue fo- 
cusing on 386 computers (see the sidebar 
“‘Hard Disk Speed: The Cache Advan- 
tage,’” PC Magazine, May 30, 1989, page 
294). Since this controller’s speed is af- 
fected by processor speed, it sizzles in a 
33-MHz 386 computer, 

ATI’s 16-bit VGA Wonder card and 
NEC’s MultiSync 3D monitor supplied 
our evaluation unit with quality graphics. 
The Bus 386/33 turned in competent times 
in all three video benchmark tests. 

While all the components in our evalua- 
tion unit were top-notch, the most unique 
item was the keyboard. Bus has commis- 
sioned a keyboard manufacturer to pro- 


Bus 386/33 
Bus Computer Systems Inc., 135 W. 26th St., 8th 
floor, New York, NY 10001; (800) 451-5279, 
(212) 627-4488. 
List Price: With 1MB RAM, 80MB hard disk, 
1.2MB S.25-inch floppy disk dive, monochrome 
monitor, DOS 4.01, VOpt disk optimizer, $3,799; 
with 4MB RAM, 120MB hard disk, VGA monitor, 
80387-33 coprocessor. $6,725, with 380MB hard 
disk, DPT SmartCache Caching Disk controller 
with 4MB cache, 1.2MB S.25-inch and 1.44MB 
3.S4nch floppy disk drives, 80387-33 
coprocessor, tower case, $11,000. 
In Short: The Bus 386/33 1s loaded with quality 
nts, including a Micronics motherboard, 
Atast Micropolis hard disk and DPT SmartCache 
caching disk controller give exceptional disk 
performance. Also, Bus offers a 2-year warranty 
with 1-year on-site service. 
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The Bus 386/33 in our standard 
configuration gives you 4MB RAM, a 120MB 
hard disk, VGA, and an 80387 coprocessor 
for only $6,725, including a 2-year warranty 
with 1 year of on-site service. 


duce a keyboard of Bus’s own design. 
Can't decide if you like function keys 
across the top of the keyboard or on the left 
side? This keyboard, which comes stand- 
ard with the 386/33, has both, plus a com- 
ma in the numeric keypad. 

The advantages of using a machine like 
this as a LAN file server or as a dedicated 
system for disk- and processor-intensive 
tasks are readily apparent: vast storage 
capacity, an exceptionally speedy disk 
controller, and solid 33-MHz 386 perfor- 
mance. The generous warranty makes it 
even more attractive. 


COMPAQ COMPUTER CORP. 
Compaq Deskpro 
386/33 


by Robert W, Kane 


A first glance at the Compaq Deskpro 
386/33 with the large Advanced Graphics 
monitor perched on top would lead one to 
think that there was nothing new happen- 
ing at Compaq. Designed in the same pro- 


portions as its small-footprint brethren, the 
big Compaq’s facade now resembles that 
of the rest of Compaq’s desktop product 
line. But don’t be fooled—the Deskpro 
386/33 is an engineering tour de force. 
Compag has once again displayed its profi- 
ciency at building personal computers. 

All this performance and expandability 
does come at a price. The base system 
starts at $11,198, while the standard con- 
figuration with 4MB RAM, a 320MB 
ESDI hard disk, VGA monitor, 33-MHz 
80387 coprocessor, and DOS 4.01 lists for 
$18,746. The test unit was brimming with 
options at $25,017. And for that price you 
still don’t get the tower option needed for 
floor-standing file servers. 

The Deskpro 386/33 is all new, inside 
and out, with an emphasis on perfor- 
mance, design, and compatibility. The 
Compaq contains all the requisite hard- 
ware necessary for computing in a 33- 
MHz environment: 64K static RAM pro- 
cessor cache running at 25 nanoseconds, 
simultaneous support for both the 80387 
and the Weitek 3167 coprocessors, 32-bit 
memory expansion up to 16MB, and up to 
1.3 gigabytes of intemal disk capacity, All 
this makes the 386/33 a versatile platform 
for today’s power user, 

While other companies chose to spring- 
board their 33-MHz machines from exist- 
ing designs, Compaq instead started from 
scratch to make what is probably its best 
PC to date. Every detail has been attended 
to in the Deskpro. Component placement 
is so well thought out that the unit was cer- 
tified FCC B on its first submission. A 15- 
MHz ESDI disk controller flows data fast- 


Hi 
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Compaq Deskpro 38633 

Compaq Computer Corp., 20444 FM 149, 
Houston, TX 77070; (713) 370-0670. 

Lisi Price: With 2MB RAM, 84MB hard disk, 
1.2MB S.25-inch floppy disk, VGA monitor, 
$11,198; with 4MB RAM, 320MB hard disk, VGA 
monitor, 80387-33 coprocessor, DOS 4.01, 
$18,746, with 150/250MB tape backup, 1.44MB 
3.5-inch floppy disk drive, 2,400-bps internal 
modem, Advanced Graphics color monitor, 
Advanced Graphics 1024 controller, Advanced 
Graphics memory board (S12K RAM video 
adapter memory upgrade), $25,017. 

In Short: The Compaq Deskpro 386/33 is a 
showcase of the engineenng prowess that has 
made it a leader in the 386 marketplace Even 
with its premium pnce tag, it is the high- 
performance choice for CAD, networking, and 
multiuser applications, and for power users. 
demanding the maximum in CPU performance. 
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Standard Features: Genuine intel 386 CPU - 

High Speed 64K Cache Memory, 2MB System 

RAM Memory - 1.2MB & 1.44MB Floppy Disk Drive - 
2 Serial, 1 Parallel Port - 101-Style Enhanced Keyboard - 
Full-Size Desktop Case with 220W Power Supply - 
1 32-bit, $ 16-bit, 2 8-bit Expansion Slots 


PC MAX S86DX 39 PC MAX S86DX 





rere "2AK2 Ore en Page TEE 
\for Cache System $500.00 add.) 


HO MONITOR MONO 12” ECA 14° VGA 14° 

S3MHz_2SMhz S3MHZ 2SMhz S3MHZ 2Mhz_ SSMHT 

BASE SYSTEM $3509 $2509 $308 82709 
‘S0MB ORIVE $4109 $3105 $4509 $3309 
YOOME DRIVE $3989 $2909 $400) $5009 S4K59 $3459 $4889 | $5659 
VAM DRIVE $4209 $1209 SA) $A $4759 $5759 Sams $3959 


Standard Features: 

Genuine Intel 386 CPU - 

4MB RAM Memory on Board 1.2MB Fioppy 

Disk Drive - 2 Seriai, 1 Paraiiei Port - 

101-Style Enhanced Keyboard - 

Full-size Desktop Case with 220W Power Supply 


139 Jeo 386SX 

= (rue 20Me “True eMH2 CPU 
WOMONITOR == WONO 42" EA" Wea 10" 
2OMHZ 16Mhz 20MHz 16Mnz 20MHz t6Mie 20MME  16AAnE 
BASE SYSTEM S19 $1109 $109 S19 S199 S16 $2109 $1809 
\ COMB DRIVE § «$208 $1779 20M $1 2M $2%9 2m ap 
D sommonive $209 $19 $9 $190 269 9259 Ge 92559 
) VOOMBORIVE $2389 $2069 $200 $2189 $2859 $2559 $5009 $2799 














Standard Features: 

512KB RAM Memory on Board - 

41.2MB Fioppy Disk Drive - 

2 Seriai, 1 Paraliel Port - 101-Styie Enhanced 
Keyboard - Jr Full-Size Desktop Case - 


200W Power Supply 
$918 } PC MAX 286 $768 PC MAX 286 
ss (ire 6h usc se 1 (True ‘avez CPU) 
~ WORONT ONO Feat” van” 


36MHZ_12Mhz_I6MHZ 12Mhz_%6MHz Mhz EMH 12Mhz_ 

BASE SYSTEM $98 $78 $98 $8 S13 $1258 Sis $148 
; $17 $1028 he S10 $16 GR S158 
MOMBORIVE § $19 $1718 S10 $1278 $188 $1688 $2038 
COMB ORTVE §— $158 $1368 $1572 S14 $1988 $1838 HR $2088 


OPTIONS 
All our PC MAX systems are 100% compatible with MS DOS, 
UNIX, OS/2 and NOVELL operating systems. Our technical staff 
for your needs We also 
networking solutions, Including all necessary 
hardware, software and cabling (call for an estimate). 

We use only the faster, more rellable 1024 X 768 16-bit Fast 
Speed VGA Card for the VGA option This card comes with 256K 
RAM memory which can be upgraded to 512K We offer a wide 
selection of VGA monitors from 640 X 480 to 1024 X 768. 

We aiso offer RAM memory upgrades In a variety of 
configurations, several case options, including vertical cases, 
minl-towers, full, baby, desktops and mini desktops, math co- 
processors of a variety of speeds, tape backup systems, modems, 
mice, printers; floppy and hard disk drives and other popular 
Peripherals. Please Call for our latest up-to-date low prices. 

©1989 PC MAX. All rights reserved. 









teers gas tornene tates Ch is brancire, cA New York, HY 


Canoga Park CA 91304 Studio City CA 99604 Redwood City CA 94065 Long Istand City MY S101 


‘Tet 818) 986°9880 Tel (898) 761°8899 
Fax (818) 983 5309 Pax (B18) 764 8990 


Tel 1895) 365 7700 
Fax 1415! 365 $416 


‘Wel (7481 786 2004 
Fax (7981 706 2036 


"Get To Know Our Values" EE’ 





SEE US 
AT COMDEX 


BOOTH #H8838 
HILTON HOTEL 


“There are dozens of PC 
direct-mail vendors who 
want your order. 

But only a handful 
design and manufacture 
their own main system 
boards as well as many of 
their own add-on cards. 

We do. 

And few maintain a pro- 
fessional technical staff to 
heip with planning and 
customer support. 

We do. 

Even fewer have offices 
In the Orient where many 
of the most popular 
products and best deals 
are made. 

We do. 

That's why we can offer 
the best investment value 
In the PC market today. 

A value based on the 
Industry's leading techno- 
logles at an unbeatable price. 

So, whether you're a 
corporate buyer or a 
single user, call today and 
get to know our values.” 


satisfied, 
refund of the purchase price. 


1-800-777-1288 
In CA: 818-888-8880 

‘Sales. Mon-Pri Gam. to 6p.m./Sat 8am. to 2pm. PST 
‘Allo products carry a full 1-year warranty on parts and 
tabor Ad sales are final, Defectve terns will be reptaced or 
fepaired at our discretion. Returns are not accepted witty 
out a RMA number All returned Items must have ther 
original packaging. Prices and terms are subect to change 
wathout nOUCe, 


PCMAX 


ae = _ VGA, MC, Dscower Card, money orders and casheer’s checks are welcome. Company or persona! chedks, please allow two weeks. Corporate and instrtunonat PO.s are welcome Volume users or \ARS, please cal for special 


Giscount prices. All snapping costs anc insurance are encuded Sales tax apples to natne state. 
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come cheaply: $18,746 for 4MB RAM, a 
320M8 hard disk, VGA, and an 80387 

coprocessor. But for design excellence and 
overall performance, it is in a class by itself. 


er than any other noncached PC in this 
roundup. An integrated 16-bit VGA con- 
toller employing multiplane video memo- 
ry addressing puts text on the screen so fast 
that it will make your eyes roll back into 
your head. And the 300-watt power supply 
will keep the Deskpro running under the 
most arduous file-server applications. 


REMEMBERING WHEN 

Compaq has not forgotten what has made 
it the industry’s leading manufacturer of 
Industry Standard Architecture (ISA) ma- 
chines: compatibility. Being the first man- 
ufacturer to create a high-speed computer 
with the I/O bus decoupled from the mem- 
ory bus, Compaq’s FLEX architecture is 
once again put to use in the big Deskpro. 
This allows the Compaq to run any stan- 
dard XT/AT expansion board. 

In addition to the aforementioned inte- 
grated video controller, Compaq has also 
included floppy disk, hard disk, parallel, 
serial, mouse, and keyboard connectors on 
the motherboard, leaving the expansion 
bus open for other peripherals. The most 
curious of these interfaces is for the hard 
disk. Used only with the base 84MB drive, 
this controller is automatically disabled 
when the 15-MHz ESDI controller is in- 
Stalled for the 320MB and 650MB hard 
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Even with its use of VLSI components, this Compaq 33MHz motherboard is still heavily populated 
with discrete integrated circuits. Carrying proprietary architecture to new levels, Compaq also 
Includes a 15-MHz slot for its own hard disk controller card, 16-bit VGA circuitry on the 
motherboard, and simultaneous Weitek and 80387 coprocessing. 


disk models. Since a machine of this cali- 
ber cries out for a high-performance, high- 
capacity disk system, the integrated con- 
troller will probably go to waste in most of 
the 33-MHz models Compag sells. 

Our test unit also came with the new 
Compaq Advanced Graphics system. 
Consisting of a high-resolution 15-inch 


The Deskpro 386/33 is 
ail new, inside and out, 
with emphasis on 


performance, design, 


and compatibility. 





color monitor and an Advanced Graphics 
board, this is Compaq’s answer to IBM’s 
8514 display system for the MCA. Ex- 
ploiting Texas Instruments’ 34010 graph- 
ics coprocessor, it is capable of noninter- 
laced 1 ,024- by 768-pixel resolution and 
256 simultaneous colors from a palette of 
16.7 million. Currently shipping with 


drivers for Microsoft Windows and Auto- 
CAD, this board is the perfect complement 
to the 386/33 for users with CAD and 
desktop publishing applications. 

The Deskpro 386/33 is a testimony to 
the commitment Compaq has made to the 
combination of ISA and high-performance 
computers. If your computing needs de- 
mand the most in performance, compati- 
bility, and expandability, the Deskpro de- 
serves serious attention. 


DYNA COMPUTERS INC. 


Dyna 33Series 


by Edward Mendelson 


Dyna Computers’ 33Series computer has a 
name that makes it sound as if it’s two or 
three machines instead of one—and like alt 
the machines in this roundup, it runs as fast 
as two or three ordinary computers put to- 
gether. 

Dyna will sell you a bare-bones 33- 
MHz system with no hard disk, video 
card, or monitor for $5,016. For that price, 
you get a tower case containing 4MB of 
70-nanosecond motherboard RAM, 64K 
of 20-ns. processor cache memory, a 
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to change a winner. 
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Jel port, 
8 a game port 
interface. 


512K On- 
board memo- 
ty is expand- 
able to 4MB 
using Single 
In-Line - 
Memory 
Modules 
(SIMMS). 


Proven tech- 
nology of the 
80286 chip 
running at 
16MH:, 









CompuAdd 
216 





All components are high Ali systems are UL listed, Assembled and custom 

quality—specified by. CSA certified, TU P configured in our 262,000- 

CompuAdd design engi- approved and FCC. VDE - Square-foot Austin, Texas, 
= neers to dur own board-- and DOC Class B manufacturing plant. 








You don't have to pay more 
to get eve g you want. 
In fact, you can pay 
35% to 45% less. 


Keeping our prices low is key to our 
business philosophy and that means:keeping 
costs down. We skip the executive lunches and — 
the fancy offices to put our money into more 
important things. Like top talent to design and 




















build some of the most reliable, flexible and. -:..- 
compatible computers you can buy. . “ 
It all adds up toa company that’s tly | ‘ge 
customer driven. Dedicated to giving you. °:/ 
what you want at a price you can afford, a : 
backing it with the best in support and -, : : ox 
service. age 
It took guts to change a great line abi 
computers. But vi it takes to bay them . 
is brains. ° 





CompuAdd 810, . CompuAdd212, = CompuAdd 216, 
Only $595. Only $895. Only $995. . 
As shown, with Color VGA _ As shown, with Color VGA As shown, with Color VGA. As shown, with Color VGA. 
monitor and 20MB hard drive, _ monitor and 20MB hard drive, _ monitor and 40MB hard drive, _monitor-and 40MB hard drive 
$1410. $1799. $2039. : 
NEC V208 © 80286 processor running at © 80286 processor running at - 
_ funning at 1OMHz. 12MHz. 16MHz. 
~ 40K RAM with party +512KB RAM expandable to +512KB RAM expandable to 
4MB on motherboard, 4MB oh motherboard. 
«Built dal IDE harddrive * © wait state page-mode . 0 wait state page-mode 
* Built-in dual diskette drive ¢ Built-in dual IDE hard drive » Built-in dual IDE hard dfive = - 
Bulltanpe Beit sh bene dri Builtindual diskene dive Buin dual dis i 
*Built-i pri ° Built-in ive ° Built-in i ¢ Buittin cette drive, 
sr ne ae ee ona 


controller. 
+ Built-in parallel printer port. 


* Three full-size expansion 

slots. _ © Two built-in serial pons. 
* Two half-size expansion slots. «Five expansion slots: three 
* Built-in game port interface. full-size 16-bit and two half- 
© 8087 math coprocessor size 8-bit. 

support * Built-in game port interface. 
5.25” 360KB diskette © 80287 math coprocessor 

drive, Support. "i 
© Optional real time clock. * Choice of 5.25" |.2MB or 


3.5” 1.44MB diskette drive. 


* 101-key enhanced keyboard. + Reali Glock 


© 145 watt power supply. 


¥20 ws a registered trademark of NEC Electronics, Inc. 3087, 90286, 80287, 80386SX and 80387SX are trademarks of Intel Corporation. IRM@As a. . 
tademark of Intemational Buses Machines Corporation. Pavone se prc See ee ee Se Compute nt ible or mage ae tomes cr papa 


* 10}-key enhanced keyboard, 


” e Built parallel primer port: 


ee ens 

* Five expansion slots: three. 
ae 16-bit and two half 
size 8-bb. 


» Built-in game port interface.” ; 


© 80287 math math coprocessor 
support, 
* Choice of 5.2S” 1.2MB or 


3.5" 1.4MB diskette drive... - 


Real time clock. 


as + Built-in paralle} printer port. 
* © Two built-in serial 


: Built-in game port netfee: 


© 101-key enhanced keyboard, © 












«Five expansion slots: three” 
full-size Bi i Ns 
‘size B-bit’- 


° 80387SX ph cece 
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_ver the last few years, CompuAdd has ~ 
taken its share of awards bie sel Se” 
from “Editor’s Choice” to “Best Buy.”. 
Despite that, we’re changing our entire. © 


we'll never stop looking for’ ways 10 
improve. 


is 30% smaller. But you’ Fe not giving up _ 
-anything other than size. Our 286 systems © 
"have always been best sellers; with proven: 
reliability and 100% IBM®-compatibility. 
And now they’re even better. 








The service is over © 
the phone, over the counter _ 
‘or overnight. 





No other computer company is as cus- 
tomer driven as CompuAdd. You can tellby _ 
the service and support we offer. It’s among _ 
the best in the business. ~ 

To begin.with, if your CompuAdd- 
computer isn’t everything we said it would. 
be, just return it within the first 30 days. . 

We'll give you your money. back. No ques- -- 
tions asked. 5 

We guarantee each computer for a full’ 
year. You can call our technical and customer 
support center, toll-free. We've found that 
over 90% of our customers’ questions:can be . 

answered over the phone. Or youcan bring. 
your system to one of our company-owned 


‘line. Because, no matter how good we get, : 


Our new line fot only gives youiore = 
reliability, i it gives you-back more of your: a 
desk. The profile is lower and the footprint re 





* ComipuAdd Supersiore repair centers, We 
also Offer on-site service within over 260 
. Memorex-Telex setvice'areas nationwide. 


‘And for the CoitspuAdd 220 and above, on- 


"Site service is free for one year: 


4 


HI 


Mh 


You can buy over 
the phone, over the counter 
or over coffee. © 





Call 1-800-933-8383 and order by 


- phone. Or, if you prefer, drop by a compa- 
_ hy-owned CompuAdd Superstore and put 


a system through its paces before you buy. 


’ Get the feel of-the keyboard. Compare 
"monitors. If your-business computing 


needs are more complex, call and a mem: 
ber of our corporate sales staff will come 
to your office. No matter how you prefer 


to buy, CompuAdd is there for you. © 


\ 








Our catalog makes. =. - CampuAdd 325, $3899 





an even more powerful. 38625 that comes complete with 40MB 
statement. _*a2-”. hard drive, Monochrome VGA monitor, ~ 
eS — - high aioe dale Laois and 101-key 
Our full profile systems, including _-. | enhanced keyboard.-$4149 with Color. ~ 
our CompuAdd 325 (386/25), 320. :<>- 2% ‘NGA monitor. Call for hard: drive. i be 
(386/20), 316 (386/16) and 220 (286/20). re “6 Add 320, $3005 


come with one year’s free on-site service. - 


~. They are featured in our catalog, along ©. : “38620 that comes:complete with’ 40MB 


hard drive, Monochrome VGA monitor, . 





with great prices on over 1,500 software high’ speed st 
iphe tatic RAM cache and-10t-key 
ei eee er dale ord .__ enhaneed keyboard.'$3345 with Color 
ve put your hands on a compater be fie = VGAr monitor. Laer for hard drive optisea. 
company-owned CompuAdd Superstores." 386/16 tt ones compte with 40MB 
; “== '....... hand drive, Monochrome VGA 
1-800-933-8383 ——_"etilondskcaching sofware ana 
- «7 ~ 1ObKey- enhanced keyboard, : 
: ey $2899 with Color VGA monitor. Call Re. 
a ~ for'hatd drive options.” Se 
7 Compaadd 220, $2449 
‘286/20 that comes complete with | 
- . 4OMB hard drive, Monochrome VGA 
monitor, disk caching software and 


* 101-key enhanced keyboard. $2699 with 
i Color VGA monitor. Call for hard 
drive options. ~ 


ee ee ee ee 
3 Customer driven, by design™ 


©1989 CompuAdd Corp 











Dyna's quality 33Senes model with 4MB 
RAM, a 147MB hard disk, two floppy disk 
dnves, VGA, and an 80387 coprocessor lists 
for $9,265. An extended warranty is available 
but probably unnecessary. 


1.2MB floppy disk drive, a hard disk con- 
troller, DOS 3.3, and an 101-key key- 
board made by Monterey Electronics. The 
$9,265 system tested by PC Labs added a 
1.44MB floppy disk drive, and its CDC 
hard disk with a Westem Digital ESDI 
controller had a capacity of 147MB. The 
math coprocessor runs at 33 MHz, and the 
VGA system was top quality: a Video Sev- 
en V-RAM VGA card and a Mitsubishi 
Diamond Scan multiscanning monitor. 
Dyna sent an exceptionally clear and de- 
tailed manual for an earlier model in its 
line and promises equally impressive doc- 





Dyna Computers Inc., 3081 N. First St., San 
Jose, CA 95134; (408) 943-0100. 

List Price: With 4MB RAM, 1.2MB 5.25-inch 
floppy disk drive*DOS 3.3, $5,016; with 147MB 
hard disk, 1.2MB 5.25-inch and 1.44MB 3.5-inch 
floppy disk drives, VGA monitor, 80387-33 
coprocessor, $9,265. 

In Short: Dyna's 33-MHz machine uses nothing 
but luxury components for a reliable no-nonsense 
system. System performance 1s solidly in the 
middie range of 33-MHz machines, although the 
AMI 
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33-MHz 386 PCs 


umentation for the Dyna 33Series. 

Dyna’s sturdy tower case is a standard 
clone design with six accessible half- 
height drive bays and a front panel with a 
keyboard lock, a turbo switch that does 
nothing, and a reset switch that resets. The 
second serial port extends via a cable to 
one of the knockouts on the back panel, so 
you use only one expansion slot. 

To get inside the case you have to pull 
off a plastic back panel, unscrew the large 
metal cover, and lift it off the frame. In- 
side, you'll find a motherboard with the 
AMI BIOS that is becoming one of the 
more popular choices for fast machines, 
and the usual set of one 32-bit slot, six 16- 
bit slots, and one 8-bit slot. The built-in 
setup program lets you shadow the video 
and system BIOS into RAM. 


HUSHED-UP MOTHERBOARD 

Since Dyna has customized the memory 
management and souped up the cache- 
control circuitry, it won’t say who built the 
motherboard, but the board bears an un- 
cannily exact resemblance to the AMI 
motherboards found on other 33-MHz ma- 
chines in this survey. The only visible dif- 
ference was a single jumper wire on the 
Dyna board. The Dyna 33Series is in the 
middle of the pack on the PC Labs bench- 
mark tests, with scores similar to those of 
the other 33-MHz AMI-based PCs. The 
expansion bus speed is a sober 8 MHz, and 
any memory that the CPU doesn’t get from 
the hardware cache is accessed via an in- 
terleaved memory scheme. 

Currently the Dyna motherboard can 
hold 8MB of memory, half in DIP sockets; 
the rest are SIMMs. When 4-megabit 
chips become available, the motherboard 
will accommodate 32MB. An optional 32- 
bit memory card can hold 8MB of 1Mb 
DRAM chips now, 32MB of 4Mb chips in 
the future. The SIMM sockets, however, 
line up with the expansion slots and might 
conceivably conflict with excessively 
large add-in cards. Also, Dyna has but one 
coprocessor socket on the motherboard; 
the company will sell you a $250 daughter- 
card to let you install both a Weitek chip 
and an 80387. 

Dyna offers 1 year of free parts and la- 
bor but lets you buy an extended warranty 
as an option. With the quality components 
inside—and provided that you buy one of 
the better hard disks Dyna offers— 
you'll probably forget about the warranty 
after you unpack this quality computer. 


EVEREX COMPUTER SYSTEMS 
DIVISION 


Everex Step 386/33 


by Bruce Brown 


Everything about Everex systems reflects 
the company’s dedication to speed. The 
Step 386/33 gives you room for 16MB of 
32-bit memory, up to 256K of cache mem- 
ory, both 80387-33-MHz and Weitek 
3167 math coprocessors, and space for 
two full-height, large-capacity hard disks. 
You can spend more for a 33-MHz com- 
puter, but you can’t find a machine with a 
clearer dedication to pure speed. 

The Step 386/33 uses a proprietary 
motherboard and 80386 chips with AMI's 
well-received system BIOS. The base sys- 
tem costs $6,199 and includes IMB 
RAM, a 64K cache, a 1.2MB 5.25-inch 
floppy disk drive, parallel and serial ports, 
ESDI combination floppy/hard disk con- 
troller, and DOS 3.3. Our standard config- 





Everex Step 386/33 

Everex Computer Systems Division, 48504 Kato 
id., Fremont, CA 94538; (800) 356-4283, (415) 
496-1111. 

List Price: With 1MB RAM, 1.2MB 5.25-inch 
floppy disk dnve, DOS 3.3, $6,199; with 4MB. 
RAM, 160MB hard disk, VGA monitor, 80387-33 
coprocessor, $11,342, with 330MB hard disk, 
$12,591. 

tn Short: With the Step 386/33, Everex continues 
{ts tradition of extremely fast system design and 
component selection. Capable of holding two 
high-capacrty full-height hard disks, the Step 
386/33 offers excellent expansion possibilities. 
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uration with 4MB RAM, a 160MB hard 
disk, a 16-bit VGA card plus a Casper or 
Tatung VGA monitor, and an 80387-33- 
MHz coprocessor costs $11,342—a high- 
end price tag. The tested unit actually had a 
330MB hard disk and lists for $12,591. 
The desktop case has indicator lights 
for power, disk access, and speed—the 
system lock and the speaker and system re- 
set switches are all hidden behind a sliding 
smoked plastic door. The processor runs at 
8.25, 16.5, or 33.3 MHz, with the latter 
being the specified upper limit for the Intel 
80386 chip, consistent with the Everex 
reputation of designing the fastest PCs 
safely within processor design specs. The 
computer's expansion bus can run at a fast 
11.6 MHz, switching to a default speed of 
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Lurking behind the smoked glass of the 
Everex Step 386/33 is 4MB RAM, a 160MB 
hard disk, 128K cache, and an 80387 
coprocessor—all designed for maximum 
speed. With VGA the system is $11,342. 


8.25 MHz to ensure compatibility. 

The Everex motherboard is a totally 
jumper- and switch-free system. Configu- 
rations can be set from the keyboard using 
a ROM-resident setup program accessible 
with the Ctrl-Alt-Fl key sequence. The 
motherboard has four slots for main mem- 
ory and four cache memory slots. Using 1- 
megabit SIMM chips on modules of either 
1, 2, or 4MB, you can build the system to 
1,2, 3, 4,6, 8, 12, or 16MB depending on 
module allocation. The only rule is that 
you must use the same size module in each 
memory slot. The processor RAM cache 
size depends on the number of main mem- 
ory slots used, with 64K of cache memory 
per main memory slot filled. The 4MB test 
machine used two 2MB memory slots; 
therefore the machine accommodates 
128K of cache memory. 


TIME IS CACHE 

The cache uses 20-nanosecond static 
RAM chips. Its scheme uses a proprietary 
design called AMMA, a scalable write- 
back cache that allows an effective zero- 
wait-state performance 96 to 99 percent of 
the time for memory reads but writes back 
only to the cache, saving time over designs 
that immediately write back to both main 
and cache memory. Main memory write- 
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Everex’s approach to motherboard design includes VLSI circuitry and a low discrete chip count. 
The result is a motherboard that offers fast performance. The numerous white-labeled ICs 
{integrated circuits) typically bespeak a manufacturer's reluctance to permit the general public 
{and competitors) to learn its chip source and type. 


backs are made in bulk, freeing the proces- 
sor from unnecessary duty. The Step 
386/33’s design obviously works since it 
was one of the fastest 33-MHz machines 
we tested, doing especially well on the 
processor and memory benchmark tests. 

Since you don’t need to use a slot to up- 
grade the memory, there are fully eight 
slots, two 8-bit and six 16-bit, for expan- 
sion opportunities. There’s also room for 
two full-height hard drives (Everex sells a 
330MB full-height drive for a maximum 
660MB of storage) plus a floppy disk 
drive. If you prefer, you can opt for five 
half-height devices fed by the ample 200- 
watt power supply. 

A new Step 386/33 owner’s manual is 
an information-packed 309-page tome, 
complete with well-illustrated sections on 
configuration, operation, troubleshooting, 
MS-DOS, applications software, install- 
ing system options and upgrades, and utili- 
ty software. A 101-key Maxi-Switch key- 
board completes the system. 

Plain and simple, the Everex Step 
386/33 is a fast computer, and if speed is 
what you are looking for, consider the 
Everex along with the ALR, Compaq, and 
Northgate machines. Its engineering quali- 
ty and breakneck performance put it at the 
front of the pack. 


FIVESTAR COMPUTERS 


FiveStar System 33/D 
by Alfred Poor 


The FiveStar System 33/D comes in a typi- 
cal desktop case with a typical mother- 
board and other typical components. It 
also comes with a base price of $4,103 for 
a 1MB monochrome display model with a 
60MB run-length limited (RLL) hard disk 
drive, or $8 ,298 for our standard 4MB col- 
or VGA configuration with a 150MB 
ESDI drive and DPT SmartCache Caching 
Disk controller, a 33-MHz 80387 co- 
processor, and DOS 4.01. 

Those prices are reasonable but not sig- 
nificant enough to distinguish this lesser- 
known company from its mail-order and 
clonemaker competition. One of the most 
substantial differences is the appearance of 
the documentation. Many low-end ven- 
dors simply stuff a bunch of component 
manuals into a plastic bag and call it docu- 
mentation. When you open the FiveStar 
box, you'll find a handsome black vinyl 
binder with a silk-screened logo on the 
cover. Inside, there are half a dozen tabbed 
dividers for sections such as ‘‘Operations 
Guide”’ and ‘‘Storage Devices.’’ Overall, 





~ Now you can ausatr programs 
on your computer just as easily. 


“Click”, spreadsheet. 

“Click”, word processor. 

“Click” database. 

Imagine. Now you can change from 
one software program to another just like 
changing channels on your television. 
With Software Carousel? it’s that easy. 

No more saving files, exiting pro- 
grams, loading new programs and 
retrieving new files, every time you 
need to change applications. 

Simply load your programs in the 
morning (it handles up to twelve at a 
time). Then “click” from one to another 
all day long. 

Over to word processing for a quick 
memo. Into your spreadsheet for budget 
work, Off to your database for a mailing 
list update. Return to your word processor, 
and it’s ready to go back to work, right 
where you left off. 

Or load several sessions of the same 
program, each with a different file, pop 
back and forth, and work on several 
spreadsheets, documents, or anything 
else, all at once. 

Why didn’t someone do this before? 

Actually, a lot of people tried. But 
what they ended with were a bunch of 
fancy software “environments” that eat 
up memory, change the way you work, 
and boggle the mind with complexity. 


Software 
95 
E7Carousel °89 
SoftLogic Solutions, Inc. 
One Perimeter Road, Manchester, NH 03103 


Plus, a lot of them make you buy new 
“compatible” software applications. Some 
even make you buy a bigger computer. 

Software Carousel, on the other hand, 
works with the programs you already own. 
So you can go on using 1-2-3, WordPer- 
fect, dBASE, SideKick, any program that 
Tuns on the computer you use right now. 
In an absolute minimum of memory. 
Without changing anything about the 

your software runs. 

Best of all, Software Carousel makes 
the most of your computer’s memory by 
letting you use all available lower 














New release 3.0—the best gets 
even better, 

This is the third major release of 
Software Carousel, and we think you’ re 
going to like the improvements. 

Like new support for graphics 
programs. And for PC networks, 

Like new menu options that free 
up even more memory to run your 
programs in. 

A new automatic start-up that lets 
you get all your programs underway the 
minute you turn on your computer. 

Anda new customization menu 


RAM in each program you where you can tailor all of Software 
use. And if you decide Carousel’s features and options 
to add extended exactly the way you want them. 
or expanded What could be easier? Well 
memory, how about the price? Software | 
Software Carousel is just $89.95 at your 
Carousel works software dealer, or direct from 
with that too, SoftLogic Solutions. 
and makes switch- InfoWorld said, “If 
ing even faster. 4 you're looking for sim- 
Garry Ray, writing ant rt a ~ plicity, Carousel is the 
for PC Week said, itt eins aeatew r environment for you. 
“Of these three alterna- , gaits It’s a. ..program that 
tive operating environ- ane delivers what it prom- 
ments (OS/2, Desqview ises; a very good value” | 
and Software Carousel), 4 So sit back, relax, and start 
Carousel may be the best oy changing programs the easy way. 
choice of the day” With Software Carousel. 


Available at software dealers everywhere. 


Or, order direct by calling toll-free. 
Call 800-272-9900 


(603-627-9900 in NH) 


Carousel 1s a registered rrademark of SoftLogre Solutions. Other brand names ate trademarks or registered trademarks of their respective owners. 


Software 
© 1989 SoftLogic Solutions 
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With us, 
GA stands for 
ery Good 
Alternative. 
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You don't have to pay top dollar to get VGA color tech- 
nology in a monitor. 

Not when there's an alternative with the world class 
quality of Samtron. 
Our monitors are made in Korea, by Samsung Electron 
3 Devices. One 






onan 4 monitor 
7, o™_St W manufacturers in the 
> ; = world. But, while we 
ve \ make monitors in volume, 
Products Refined For we don't make them in 
The Internatronal Market every p Os sible model. 
Just the most popular ones, refined for the 
international market. Like the 14" Samtron VGA color 
monitor you see on the right. 
-That keeps the production runs high, the costs low. 
It's how we've been the money-saving alternative for 
smart monitor buyers in the U.S. and around the world 


since 1978. (Our service is also worldwide.) 
And it's why choosing a Samtron VGA monitor is as SAW ON 
brilliant as the 256 colors you'll get. 


SAMSUNG ELECTRON DEVICES 





SAMSUNG ELECTRON DEVICES AMERICA, INC. 
14251 E. FIRESTONE BLVO., SUITE 101, LA MIRADA, CA 90638 
TELEPHONE: (213) 802-8425 OR FAX: (213) 802-8820 
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33-MHz 386 PCs 


it’s competent documentation that looks 
better at first than it does under scrutiny, 
but proves to be sufficient 

The first section turns out to be less than 
40 pages of general setup information, 
much of which is a glossary of terms. The 
remaining inch and a quarter of paper is 
simply the familiar component manuals 
with holes punched so they fit the binder. 

The FiveStar does come with a handy 
set of utilities called QA Plus from Diag- 
Soft. This is a set of programs that can be 
used to identify and diagnose the compo- 
nents in your configuration. FiveStar also 
includes an on-site service contract 
through GE for the first year in addition to 
the traditional I-year warranty 


FEW OTHER DIFFERENCES 

From here on, however, the differences 
with other machines dwindle. The mother- 
board is the familiar Micronics design, 
featuring an Award BIOS for both the sys- 
tem and the keyboard. There is an Everex 
VO card, with a parallel and two serial 
ports. The case has five half-height bays, 
three of which are open through the front 
panel for removable media. A 200-watt 
power supply has a full complement of 
five power connectors, so there is no prob- 





FiveStar's System 33/D adds 1-year on-site 
service and a DPT SmartCache Caching 
Disk controller to our standard configuration 
of 4MB RAM, a 150MB ESD! hard disk, VGA, 
and an 80387 for $8,298 to make a 
competitive package. 
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Connect to GenTech 


YOUR NETWORK SPECIALISTS! 
800-638-0286 


GENTECH 


* 80286 Processor, 20Mhz Clock, 0/1 Wait state 
° 1MB RAM exp. to 2MB on Motherboard 
* EMS 4.0 Dr. 80287-10 Support, Phoenix Bios 


¢ Norton 23, Landmark 26.7 MHZ ¢ 8 Expansion Siots 


“if every last dollar of your computer budget 


NEW LOWER PRICE! 


$1499 


is critical and you still wani 1op speed, 


consider ihe GenTech 286-207 


“The GenTech 286-20 offers an almost 


unbeatable price 


By John Deckinsen 


1 MB RAM Expandable to 32 MB 

© 32K Cache Memory 25 nanosecond 
© B Expansion Slots 

© Five 1/2 Height Drive Bays 

© Dual Hard Disk/Fioppy disk Controller 


© Nec V-20 CPU processor, 

© 104.77 MH2 switchable 

© 512K RAM exp. to 640K on motherboard 
Rates 4.0 on Norton Scale, 84 Keyboard 
© One 360KB Floppy Dave, ser/par/clock 


80286 Processor, 12/6Mhz Clock, 0 Wait state 
© 512K RAM expd to 1 MB on Main board 

© 101 Key Keyboard, Award BIOS 

© Four 16 Bit SLOTS, Two 6 Bit SLOTS 

© SenalParalel Ports 

¢ WO 1003 Hard Disk/Floppy Disk Controller 


tems include 1.44MB or 
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© 80386-20 Processor, 20MHZ. 

© 1MB.0 Wait state) RAM 

* 80387-20 Malh co-processor support 
e Dne 32-bit. Five 16-bit. Two B-bit slots 


CD HEWLETT 
PE PACKARD SUPPLIES 
INK CARTRIDGES 

DESKJET, DESKJET PLUS. DESKWRITER, 
PAINTJET, THINKJET SCALL 
TOWER CARTRIDGES 

LASERJET Il, LASERJET Il 0, IP... SCALL 
FONT CARTRIDGES 

DESKJET, OESKJET PLUS, LASERJET, 
LASERJET INO, IP.................0.. SCALL 
BOB6 LAPTOP 

20MB or 40 MB HARO ORIVES 

1MB RAM - 3 HOUR BATTERY 

MFG BY ZENITH 

20MB 


JUNE 








NETWORKING SOFTWARE............ SCALL 
HARVEST ARCNET CARD $og 
HARVEST ETHERNET CARD $159 
HARVEST ACTIVE HUB $219 


HARVEST ETHERNET NE1000 

















1.2MB FO, dual controller, 200 Watt 

power supply senal and parallel ports, and 

101 keyboard 
On MONEY BACK GUARANTEE 
ON GENTECH SYSTEMS ARCNET PASSIVE HUB — 

* TIARA TECHNOLOGY —_‘'8BIT ARCNET CARD 
GENTECH OPTIONS MATH CO-PROCESSORS 
MONOCHROME SYSTEM $139 (LOWEST PRICES!I) 
EGA COLOR SYSTEM $479 50967-25 r 5475 
ba tell = 80387-20 / 6087-16 
VASO SS 80C287-12 $285 
eee ee Le 80287-10/80287-8/80287-6  $230/$195/5140 
40MB ST-251-1 28ms 30 8087-1/8087-2/8087-3 $1755 129889 
90MB MAXTOR SCSI HALF HT 28ms $799 B38 SX “34 
155MB MAXTOR ESDIW/Cont $1499 PRINTERS 
320MB MAXTOR ESDIW/Cont $2689 ae 
Li 
AST LOWER PRICES! NEWIIBROTHER Hips 
. AST RESEARCH CANON BUBBLEJET BJ130 
NEC/EPSON ALL MODE SCALL 

A lade PANASOMIC 1180, 1191, 1124.......SCALL 
AST BRAVO Mode! 5 $849 

AST BRAVO Model 45 $1350 OKIDATA ALL MODELS.. 

OMS PS B10... cece. 

AST Premium 286 Model 70 $1189 

AST Premum 386 16MHZ $2249 CALL FOR SPECIALS ON caine 
AST Premum 386C 20MH2 $2799 PLOTTERS, SCANNERS & FAX BOARDS! 
AST Premium 386 25MHZ 

a sera ee CUSTOMER SERVICE —— Bit. | 
COMPUTERS < 
aon 401-732-5556 weicome 

Be toe ORDER ONLY INTERNATIONAL INQUIRIES 

We handle all r work 

smu® 800-638-0286 eo ha 
DESKPAO 3868 from$2379 

DESKPRO 38620e tromsa750  EAX_NO. ACCEPTED!!! 


"Call for Other Models and Configuratons 





401-732-5518 visa, mc, coo, conPORATE PO 





Add 2% for COD. Mnimum PO $500 Prces jf 
subject to change Retum authonzaton t 
required for defectve merchandise subject to | 
20% restocking charge \ 


(Senlech 


GENERAL TECHNOLOGY CORP 
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UNWANTED EMISSIONS: EMI and RFI 


by Winn L. Rosch 

Ask an engineer for a quick definition 
of EMI and RFI, and chances are he'll 
call them both a headache. The two ef- 
fects are welcome only in their absence, 
and minimizing them can be the most 
rigorous part of designing a new com- 
puter system. 

Technically, EMI stands for electro- 
magnetic interference; RFI, radio fre- 
quency interference. They are actually 
two aspects of the same phenomenon, 
and strictly speaking, EMI is a more 
general term that includes RFI. In fact, 
computer engineers generally refer to 
both simply as *‘emissions.”” 

Both refer to stray signals that radi- 
ate from inside computers or just about 
any electrical device. RFI covers sig- 
nals that interfere with radio (and televi- 
sion) transmissions; EMI signals can be 
any frequency but are usually restricted 
to lower-frequency signals (below 30 
kHz) and aperiodic noise. 


SOURCE OF EMISSIONS 

Any flow of electrical current induces a 
magnetic field; similarly, a moving 
magnetic field induces a current. The 
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FiveStar System 33/D 

FiveStar Computers, 2100 North Greenville Ave., 
Richardson, TX 75081; (800) 752-5555, (214) 
470-9000. 

List Price: 1M8 RAM, 60MB hard disk, 1.2MB 
5.25-inch or 1.44MB 3.5-inch floppy disk drive, 
monochrome monitor, $4,103; with 4MB RAM, 
150MB ESDI hard disk, DPT SmartCache 
Caching Disk controller, VGA monitor, 80387-33 
coprocessor, DOS 4.01, $8,298. 

tn Short: FiveStar's DPT-controller-enhanced 
hard disk performance distinguishes it from many 
other 386-33s. Processor performance is 
unexceptional, while price is reasonable. The 
1-year on-site service is an attractive plus. 
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lem with having to split power leads. 

The machine we received for testing 
had some interesting components, includ- 
ing a Video Seven FastWrite VGA. Sur- 
prisingly, this high-quality 16-bit video 
card had thoroughly unspectacular per- 
formance characteristics. You might want 
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field radiates outward—forever if un- 
checked, though generally losing 
strength as it moves away from its 
source. Any time a current flows 
through a wire, a magnetic field is gen- 
erated. When such radiation is desired, 
the emanations are called radio waves, 
and the radiating wire, an antenna. 

Inside your computer, every length 
of printed circuit foil and every con- 
necting wire acts as a miniature antenna 
radiating its own field. Without proper 
precautions, these signals can cause a 
variety of disruptive effects. Radios 
and televisions can mistake the emis- 
sions for their signals, resulting in noise 
and confused communications. 

Even worse, the wires inside a com- 
puter and nearby electronics also act as 
receivers. They may pick up undesired 
emissions and mistake the signals for 
something else, perhaps causing errors 
and mistaken readings. 

To prevent interference, most com- 
puters are shielded either with metal or 
metal-lined plastic cases that block 
electromagnetic fields. Circuit traces 
can be kept short, reducing their anten- 
na-like potential for sending or receiv- 


to consider an alternate video adapter. For- 
tunately, the disk controller was a DPT 
SmartCache Caching Disk controller, 
which is one of the new breed of intelligent 
controllers complete with its own on-board 
cache. It sports a 68000 processor of its 
own and takes a significant load off the 
CPU for disk operations, as demonstrated 
by two second-place finishes in the PC 
Labs disk benchmark tests. 

Although the processor and memory 
benchmark tests placed the FiveStar Sys- 
tem 33/D at the bottom of this sampling of 
machines, the difference separating it from 
the top performers is inconsequential. In 
the end, the FiveStar is a reasonable per- 
former, but FiveStar needs to do far more 
to distinguish itself from the rest of the 
competition, particularly in terms of price. 
The on-site service is an attractive feature, 
but it is becoming more common every 
day. You will find more-innovative high- 
performance machines at roughly the same 
price, and more-competitively priced ma- 
chines if you look elsewhere. 


ing emissions. The traces can even be 
laid out so that one shields another or 
cancels out the other’s radiation. The 
ground and power signals on the Micro 
Channel bus, for example, are laid out 
to minimize emissions. 

As computers become faster and 
faster, emission problems intensify. 
Higher frequencies mean shorter wave- 
lengths, which are more effectively ra- 
diated by the shorter circuit traces in- 
side computers. Shorter wavelengths 
can squeeze through smaller openings 
in the shielding afforded by the case and 
on the cables. Getting a faster computer 
to market takes longer because extra 
time is necessary to reduce the more 
prevalent emissions in order to receive 
FCC certification. 

Potentially, emissions problems po- 
tentially can change how computers are 
made and even limit the number of 
computer makers. At higher frequen- 
cies, simply putting a new system 
board in an old box (as many smaller 
computer manufacturers do) may not 
be sufficient to meet the FCC’s strict 
emission standards. And someday, 
only larger corporations may have the 
wherewithal required to design ma- 
chines that keep emissions in check. m 


GATEWAY 2000 
Gateway 386-33 


Dream Machine 
by Edward Mendelson 


Gateway 2000 gave a lofty name to its 
386-33 Dream Machine, but its remark- 
ably inexpensive $5,995 desktop system is 
more solid and more mundane than any 
dreams you’re likely to remember. It’s a 
high-quality example of a generic.33-MHz 
machine—something that was a dream a 
few months ago but is now very much in 
the realm of reality. 

Other vendors tweak their systems to 
improve performance, but Gateway’s poli- 
cy of using proven components without 
any significant change is likely to make 
this computer one of the most reliable sys- 
tems you can find. In the PC Labs bench- 
mark tests, the Gateway 2000 generally 
performed in the midrange. 


Gateway’s $5,995 basic system comes 
with virtually everything you'll need to get 
started, including a 200-watt power sup- 
ply, a Key Tronics 101-key keyboard, and 
DOS 3.3 or 4.01. The AMI motherboard 
has 4MB of 70-nanosecond RAM and a 
6AK 25-ns. hardware cache. The three 
half-height drive bays open to the front 
have 1.2MB and 1.44MB drives from 
TEAC, with a third bay available for a tape 
backup drive. The two internal drive bays 
hold a half-height 1SOMB MiniScribe 
ESDi hard disk with a Western Digital 
controller, allowing room for a second 
disk. An ATI VGA Wonder card drives a 
Gateway 2000 Crystal Scan 860 multi- 
scanning monitor up to Super VGA 800 by 
600 resolution. A 33-MHz 80387 math co- 
processor brings the price to $6,720, with 
an extra $200 for the same configuration in 
a tower case. 


FAMILIAR CLONE MODEL 
The tower review unit is a familiar clone 
model with six open half-height bays. To 


get at the expansion slots, you have to lift 
the full metal cover off from the top and 
both sides instead of removing a separate 
side panel. 

One oddity is that the case has a turbo 
switch on the front panel that does nothing 
at all. This is just as well, since the turbo 
switch is too close to the reset switch. 

The AMI motherboard uses socketed 
RAM, so you can replace the 1-megabit 
(1Mb) chips with 4Mb chips when they be- 
come available. You can also add up to 
four Mb or 4Mb SIMMsS to the sockets on 
the motherboard, although you may have 
to rearrange any especially large expan- 
sion cards so that they don’t bump into the 
memory modules. 

An optional 32-bit memory expansion 
card costs $250 with no memory installed 
and can hold 8MB of IMb DRAM chips. 
The motherboard has a bus speed of 8 
MHz for compatibility, with one 8-bit and 
six 16-bit slots. It also has one socket that 
you can use with either an 80387 or a Wei- 
tek 3167 coprocessor. 








Gateway 386-33 Dream Machine 

Gateway 2000, 106 West 8th St, Sergeant Bluff, 
1A 51054-2000; (800) 233-8472, (712) 943-2000 
List Price: With 4MB RAM, 150MB hard disk, 
1.2MB 5.25-inch and 1 44MB 3.5-inch floppy disk 
drives, multiscanning monitor, DOS 3.3 or 4 01, 
$5,995, with 80387-33 coprocessor, $6,720; with 
tower case, $6,920. 

In Short: Gateway 2000's 33-MHz Dream 
Machine is a carefully assembled package of 
standard high-quality parts without surprises. A 
solid, machine 


5 that 
should be highly reliable and affordable 
CIRCLE 406 ON READER SERVICE CARD 


You can throttle the speed of the system 
down to 8 MHz from the keyboard, and 
you can also use the keyboard to switch the 
hardware cache on and off. Gateway 2000 
sent separate manuals for the mother- 
board, boards, and other components but 
promises to have a single integrated man- 
ual shortly. 
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One of the most popular second sources of motherboards is American Megatrends Inc., with Boss 
Technologies, Dyna Computers, Gateway 2000, Micro Express, Tangent, Tri-Star, and Wedge 
Technology all using the AMI board. However, you need to install a daughterboard if you wish to 
have simultaneous use of Weitek and 80387 coprocessors. 





Gateway 2000's 386-33 Dream Machine is 
just that, with its quality components, 4MB 
RAM, a 150MB hard disk, two disk drives, 
and VGA for only $5,905. Add an 80387 
coprocessor and a tower case, and the price 
is $6,920. 
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Gateway 2000's warranty offers | year 
of parts and labor, and the company ships 
any replacement parts (overnight if neces- 
sary) before receiving the original back 
from you. It’s a cost-saving approach, but 
the conservative engineering and quality 
parts should prove highly reliable. 


MICRO EXPRESS INC. 


Micro Express 386-33 


by Catherine D. Miller 


Micro Express recognizes that people in 
the market for a state-of-the-art 33-MHz 
machine are likely to be running memory- 
hungry applications: the $5,995 basic con- 
figuration of its Micro Express 386-33 
ships with 4MB RAM. 

The heart of the machine is the AMI 
(American Megatrends Inc.) 33-MHz 
motherboard, which comes standard with 
a 64K direct map cache composed of 20- 
nanosecond SRAM chips. If you lower the 
microprocessor’s 33-MHz clock speed to 
8 MHz, you must activate the cache by a 
key combination. (The bus operates at 8 
MHz only.) 


The Weitek 1167 and Intel 33-MHz 
80387 coprocessors are supported either 
separately or together; our review unit in- 
cluded the 80387 only. For these coproces- 
sors to operate simultancously, you need a 
special Weitek daughterboard. 

The two banks of DIP sockets and two 
banks of SIMM sockets on the mother- 
board can hold up to 8MB of |-megabit 
DRAM. To bring the system up to a full 
16MB of 32-bit RAM, you can install a 
memory card in the proprietary 32-bit slot. 

CONTINUES 





Express 306-33 ‘ 
Micro Express Inc., 2114S. Grand Ave., Santa 
Ana, CA 92705; (800) 642-7621, (714) 662-1973 
List Price: With 4MB RAM, 1.2MB 5.25-inch and 
1,44MB 3.5-inch floppy disk drives, $5,995; id 
150MB hard disk, VGA monitor, as a 


morthe of onsee servers Gaeta 
1-year parts-and-labor warranty. - “4 
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The Micro Express 386-33 combines the 
AMI motherboard with quality components to 
attain solid 33-MHz performance. With 4MB 
RAM, a 150MB hard disk, two floppy disk 
drives, VGA, and an 80387 coprocessor, it 
lists for $8,249. 
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The Networked Co 


dards (SNA in this case) 
that let AT&T's new Net- 
worked Computers work 
smoothly with the systems 
you already have. 
How to share new 
applications and 
precious resources. 
Take the case of Scott, 
Paul, Connie and Tanya in 
the second diagram. They 
each rely on expensive 
peripherals, but you can’t 
afford to get them 
individual sets. And their 
complex, networked 
application would really 
strain your existing DOS 
server. 

Enter the AT&T 


Arodah! is a registered trademark of Amdaht Corporation f 
UNIX is a cegistered trademark of AT&T inthe US and other countries,", Ethernet is a trademark of Xerox Corporation 
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New applications for ald PCs. 
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ATRT 638625 WGS 
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6386/25 WGS, our entry- 
level UNIX® System V 
server. UNIX System V is 
the only desktop operating 
system designed for com- 
munication-intensive 
applications. And since it 
also supports AT&T's 
OPEN LOOK™ Graphical 
User Interface, life can be 
visibly easier. 

We've given the 6386/ 
25 features that exploit the 
UNIX system’s natural abil- 
ity. So it’s perfect for re- 
source-sharing, database 
management and other ap- 
plications DOS and OS/2™ 
just can’t handle efficiently. 

In fact, AT&T has con- 













OPEN LOOK and StarGROUP are trademarks of ATAT. 











2 


figured, packaged and os 
tested solutions including 
communications, database 
and image servers. Just let x 
us show you. 
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simple PC-to-mainframe important corporate data 
Introducing package to a “connois- held there. 
Four New Networked | seur’s” server for mission- The key lies in a net- 
Computers critical applications) bring — work builder's oasis called 
together more than in- the AT&T Application 
Your information systems formation. They bring Operating Environment 
are supposed to help peo- _‘ together the people be- (AOE). AOE offers a unique 
ple make the most of the hind it. collection of industry stan- 
information they have. But Meet your other systems. 
how often do ordinary Sharing information among 
computers hold up that people using different 
very information? manufacturers’ equipment 
We offer a solution: has always been a problem. 
Four new desktop systems Now the solution’s as 
and servers designed by simple as the example in 
AT&T to thrive as net- the first drawing above. A 
worked systems. new AT&T 6386/SX Work- 


These are interpersonal Group System links to an 
computers. AT&T’s new existing IBM* host and 
systems (ranging from a gives your people access to 





OS/2 is a trademark and PS/2 and IBM are registered trademarks of Compag is a registered trademark of Compag Computer Corporation. 
International Business Machines Corporation. DEC is a registered trademark of Digital Equipment Corporation. 








Don’t let ordinary computers hold up 
your information anymore. 
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»f information from 

ple in one department 
an trigger action by people 
another. 

To protect all that infor- 
ation, we include a 

pecial “disk mirroring” 
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feature that performs auto- 
matic, instantaneous back- 
ups. And since the Model S 
comes with SCSI, you get 
seven times more storage 
than non-SCSI 386 
products. 

On top of that, we test 
and warrant* each ele- 
ment of the package, then 
assemble the complete 
system, including SCSI 
devices, UNIX System V 
operating system, StarLAN 
10 networking hardware, 


- and StarGROUP"™ software. 


Let’s talk. You'll find the 
Networked Computing 
experts make good 


listeners. We can customize, 


install and integrate the 
Networked Computers 

in as many different ways 
as you have needs. To learn 
more, simply call your 
AT&T Authorized Reseller 
or AT&T Account Executive. 
Or just turn the page. 
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“TWO NETWORKING PROBLEMS, 
QNE COMPUTER SOLUTION. 





*- . ATET CF8CE/44 WES 
e 
Simultaneous solutions. a nationwide database at bers, the same names, 
Chances are you need a the same time. everything. Which, at 
server to support inform- With headquarters in about 7.7 MIPS, is power 
ation sharinginalocalPC Atlanta, youhave people —‘ that would make some 
network. Fair enough. But in two dozen offices scat- mainframesblush. .- - 
here's a Networked Com- _ tered across the US. Now, shift into high 
puter that will also manage Because geography makes gear by connecting the PC 
interoffice agreement diffi- LAN you already have in 
cult, you feel more like Atlanta. We provide the 
twenty-five little compa- systems and expertise you 
nies than one big one. need to support LAN and 
In Atlanta, put600 MB _—«s remote terminal applica- 
of data into the disk space _ tions at the same time. 
of an AT&T 6386E/33 And for mission-critical 
WGS. Place asynch termi- | Networked Computing, 
nals in your field offices, our solution is the AT&T 
and connect them directly 6386E/33 WGS Model S. 
to the 6386E/33 WGS. It shines in networks like 
Suddenly, everyone’s work-__ the one shown in the final 
ing with the same num- diagram—where every bit 





*One-year, on-site warranty. 





Show us your networked 
computing problem. 


Draw or explain it below, and then Fax it to us at 1 800 833-6386, and a sales 
representative will call you. Or call your AT&T Authorized Reseller, AT&T 
Account Executive, or 1 800 247-1212, Ext. 162, for more information. 


' 


Please give us the following 
information so we can best help you. 


Name 

Company 

Address 

City oe Sine ip 
Phone ( ) 

Type of business 

and number of locations 

Purchase interest time frame —_ 
Publication ad appeared in Computer Systems 
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Altematively, you can use rare and expen- 
sive 4MB DRAM to get I6MB RAM di- 
rectly on the motherboard. Our desktop re- 
view unit (the machine is available in a 
tower configuation) included 4MB of 70- 
ns. |Mb DIP-type DRAM. 

The $8,249 evaluation unit also includ- 
ed Data Technology Corp.’s floppy/hard 
disk controller, capable of handling two 
ESDI interface Winchester hard disks and 
two floppy disk drives. If you need added 
capacity, a software driver lets this con- 
troller support a third floppy disk drive. 
The omnipresent TEAC I.2MB floppy 
disk drive and Control Data Corp.’s ESDI 
hard disk (with an unformatted capacity of 
182MB) occupied three of the five half- 
height drive bays. The one 9-pin serial and 
one 25-pin parallel port are courtesy of 
Everex’s Magic V/O card; five cutouts for 
extra ports are also included. 

The unit was shipped with the Maxi- 
Switch keyboard, which has low, firm 
keys but no clicky feel. If you prefer, you 
can request a clickier Chicony unit. 


MEETING PERFORMANCE STANDARDS 
VGA graphics were supplied by the 16-bit 
Paradise VGA Plus 16 card and the NEC 
MultiSync IE monitor. The Paradise card 
performed fairly well on all PC Labs video 
benchmark tests, in part because of its ef- 
fective use of video shadow RAM by the 
system board. 

On all PC Labs memory and processor 
benchmark tests, the Micro Express 386- 
33 rated as one of the top performers. The 
fast memory chips, 64K cache, and effec- 
tive motherboard architecture contribute to 
the system’s strong performance. 

Although the machine was one of the 
fastest on our large-record DOS File Ac- 
cess test, it turned in comparatively mid- 
range times for the smail-record File Ac- 
cess test. 

As this article went to press, Micro Ex- 
press began shipping its basic system with 
a 1.44MB floppy disk drive in addition to 
the standard 1.2MB floppy disk drive. 
Also, the system now comes with the DPT 
SmartCache Caching Disk controller card, 
which includes 512K of cache memory. 
Disk performance under the SmartCache 
improves drastically. 

Micro Express’s warranty covers 4 
months of on-site service plus the standard 
I year of parts and labor. That, as well as 
its solid performance, quality compo- 
nents, and reasonable price, make the Mi- 
cro Express 386-33 a strong contender in 
the 33-MHz market. 





NORTHGATE COMPUTER 
SYSTEMS INC. 


Northgate Elegance 
386/33 


by Bruce Brown 


Northgate Computer Systems has estab- 
lished a reputation for producing systems 
that combine high-speed performance and 
enticing features at a reasonable price. Not 
surprisingly, Northgate’s Elegance 386/33 
is up to the mail-order company’s usual 
high standards. 

The base configuration costs $4,799 
with a 68MB RLL-encoded hard disk. 
That price also includes 1MB RAM with 
64K cache memory, a |.2MB and 
1.44MB floppy disk drive, and a mono- 
graphics video display with a 14-inch flat- 
screen amber or white monitor. DOS 4.01, 
GW-BASIC, the highly rated PC-Kwik 
performance utilities, and Northgate’s 
own utility software are also included. The 
hard disk drive comes formatted and with 





Northgate's Elegance 386/33 combines top- 
notch performance with reliable components 
and superior documentation to attain one of 
the best values around. Our standard 
configuration costs only $7,899. 





High technology doesn't always look like high technology. Northgate squeezes impressive 
performance out of its motherboard with traditional AT design. What was formerly an 8-bit /O siot 
is instead the increasingly common 32-bit memory expansion slot, but Northgate has shunned 
VLSI in favor of discrete componentry. Even the cache controller is a collection of discrete ICs. 
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DOS loaded, so all you have to do is un- 
pack the system and plug it in. 

Of course, most people who buy 33- 
MHz systems want more than just a basic 
unit. The cost of the $7,899 review model 
includes 4MB RAM, a 150MB ESD! hard 
disk drive, an 80387 33-MHz math co- 
processor, a 16-bit Video Seven V-RAM 
YGA card, and a Princeton Graphic Sys- 
tems monitor. 

The system uses Northgate’s own 
motherboard; AMI makes the BIOS. If 
necessary, the system clock can be 
powered down to 8 MHz for extremely fin- 
icky software. At this speed, the expansion 
bus slows down too, clopping along at 8 
MHz. Even when the system wails away at 
33 MHz, the expansion clock doesn’t, run- 
ning at a conservative 8.25 MHz. 

The machine can hold up to 8MB of 32- 
bit DRAM on the motherboard; another 
8MB can go on an expansion board in the 
single 32-bit slot. For most users, the 
standard 64K cache (expandable to 256K) 
should be ample: while other caching 
schemes benefit only memory reading, 
Northgate caches both memory reads and 
writes. 

The Northgate’s benchmark scores be- 
speak its high-speed architecture. The 
Northgate Elegance tied for first place with 
the ALR FlexCache in the 80386 Instruc- 
tion Mix test. While our Conventional 
Memory test doesn’t reflect the advantage 
of cache memory (which accounts for 
Northgate’s average results in this area), 
the rest of the benchmark tests show the 
system to be an excellent performer all 
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Northgate Elegance 386/33 

ite Computer Systems Inc.. 13895 
Industnal Park Bivd., #110, Plymouth, MN 
55441; (800) 548-1993, (612) 553-0111. 
List Price: With 1MB RAM, 68MB hard disk, 
1.2MB 5.25-nch and 1.44MB 3.5-inch floppy disk 
drives, monochrome monitor, OOS 4.01, GW- 
BASIC, utilites, $4,799; with 4MB RAM, 150MB 
hard disk, VGA monitor, 80387-33 coprocessor, 
$7,899. 
In Short: Northgate’s Elegance 386/33 
combines top performance, good components, 
and aggressive pricing. With the company’s 
customer-onented features such as on-site 
service, on-line system reference manual, and a 
temic quick-reference card, it’s easy to see why 
Northgate continues tts rapid growth. 
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33-MHz 386 PC. 


CONFIGURATION CHOICES 

The desktop test unit (the system is also 
available in a vertical case) can hold five 
half-height drives. Northgate currently of- 
fers seven drive choices with this model: 
40- and 80MB SCS] (small computer sys- 
tem interface) drives; 68- and 108MB RLL. 
(run length limited) drives; and 130-, 150-, 
and 300MB ESDI (enhanced small device 
interface) drives. 

Besides the proprietary 32-bit expan- 
sion slot, there are slots for one 8-bit and 
six 16-bit boards. Standard ports handle 
one parallel and two serial devices. A 220- 
watt power supply has ample energy to run 
a loaded system. 

You have your choice of key- 
boards—as long as your choice is a North- 
gate OmniKey brand. The two models to 
choose from are the OmniKey 102 and the 
newer OmniKey Plus. Both have an ac- 
tive, responsive feel, and each sports 12 
function keys on the left. The major differ- 
ence beween the two is that the OmniKey 
Plus has two full cursor-control keypads 
on the right. 

Northgate provides a standard 1-year 
parts-and-labor warranty. In addition, 
business users of this FCC Class A system 
get a full year of on-site service from Sor- 
bus Systems at no charge. Northgate will 
also ship replacements for identified defec- 
tive parts overnight—that is, before you 
send in the old parts. 

Old suspicions die hard, and some peo- 
ple will never buy a computer through the 
mail, no matter how good a deal they can 
get. But if you don’t mind mail-order 
shopping, the Northgate Elegance 386/33 
gives you a smart combination of price and 
performance, as well as good customer 
support. 


PC BRAND INC. 
PC Brand 386/33 
Cache 


by Alfred Poor 


Here’s a price: $2,799. And here’s what it 
is attached to: a base model PC Brand 
386/33 Cache computer. Must be stripped 
to nothing, right? Wrong. That price in- 
cludes IMB RAM, a 1.2MB or 1.44MB 
floppy disk drive, DOS 4.01, and Micro- 
Soft Windows/386. The $5,900 price for 





With PC Brand's 386/33 Cache, you get a lot 
for your dollars. Our evaluation unit came 
with 4MB RAM, a 150MB ESD! hard disk, 
two floppy disk drives, VGA, and an 80387 
coprocessor in a tower case for only $5,900. 


the review unit, equipped with 4MB 
RAM, a 150MB hard drive, two floppy 
drives, and color VGA display, is lower 
than some competitors’ base model prices! 

You don’t sacrifice quality for low 
price, either. The PC Brand machines are 
an efficient combination of in-house engi- 
neering and top-notch, off-the-shelf parts. 
Even the base model uses the Adaptec B- 
16 series ESD] hard/floppy disk control- 
ler, a unit that boosts hard disk perfor- 
mance with an on-board memory cache. 

The test unit came equipped with a 
Deico Electronics DVGA-16 card, which 
supports up to 1,024- by 768K resolution 
and is an outstanding device. We tried it on 
a standard 8-MHz IBM AT and discovered 
that it was third-fastest compared with the 
15 high-performance VGA cards tested in 
PC Magazine’s July 1989 issue. 

The tower case (a desktop model is also 
available) includes an extra fan for the ex- 
pansion card cage. The single 32-bit slot 
on the motherboard was stuffed with a 
memory card that can hold up to 8MB of 
1-megabit (Mb) DIP chips. An optional 
daughterboard can bring the system up to 
16MB of 32-bit RAM. If you prefer, it’s 
possible to purchase a memory card de- 
signed to take either 1Mb or 4Mb SIMM 
chips. Fully loaded with 4Mb SIMMs, the 
system packs a whopping 64MB of fast 
32-bit RAM. 

The review unit also came equipped 
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with Intel’s 80387-25-MHz math co- 
processor; the Intel 82385 controller (rated 
for 33 MHz) drives the 32K 25-nanosec- 
ond static RAM cache (expandable to 
64K). 

PC Brand offers a 5-year prorated war- 
ranty that covers parts and labor. If the 
company can diagnose the problem and 
identify a specific failed component, it will 
send a replacement part by Federal Ex- 
press. PC Brand systems also come with a 
30-day money-back guarantee. 


SPEED AND OTHER ISSUES 

In the best of all possible worlds, a system 
this inexpensive would lack nothing you 
desire. But if what you desire is pure 
speed, be aware that this machine doesn’t 
gamer top honors. While no slug, the sys- 
tem rated midrange marks on most tests. 

In addition, the tower case is a typical 
clone box with a few design flaws. For ex- 
ample, it is entirely too easy to hit the big 
reset button that sticks out at the top of the 
case. And you may find the cost of a quali- 
ty replacement keyboard to be a worth- 
while investment. 

The documentation is also poor. Al- 
though we were supplied with a prelimi- 
nary manual, its appearance gives no indi- 
cation that the final reference will be 
extensive enough to cover a range of users 
from novice to expert. Unless you are fa- 
miliar with computers and willing to work 
a bit, the skimpiness of the documentation 
may be a deterrent. 

In the final analysis, however, it is hard 
to imagine a better bargain in its field than 
the PC Brand 386/33 Cache. While ithas a 
few flaws, none of them are major, and the 
components are of high quality. And when 
you consider the price for a fully config- 
ured system, it may well be among the best 
values. 





PC Brand 386/33 Cache 

PC Brand Inc., 954 W Washington St., 

IL 60607 : (800) 722-7263, (312) 226-3500. 

List Price: With 1MB RAM, 1.2MB 5.25-inch or 
1.44MB 3 5-inch floppy disk dnve, DOS 4.01, 
Microsoft Windows/386, $2,799; with 4MB RAM, 
150MB hard disk, 1.2MB 5.25-inch and 1.44MB 
3.5-inch floppy disk drives, VGA monitor, 80387- 
In Short: PC Brand proves that you need not 
‘sacrifice quality components or performance to 
get a rock-bottom pnee While there ts still room 
for improvement, the 386/33 Cache represents 
an outstanding value. 
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PC LINK CORP. 


PC Link 386-33 


by M. David Stone 


The $5,995 base price of the PC Link 386- 
33 may cause some eyebrows to rise. But 
although the cost is relatively high, you get 
a fair amount of standard features, includ- 
ing 4MB RAM, a 159MB hard disk drive, 
a 1.2MB or 1.44MB floppy disk drive, a 
16-bit Trident VGA card, one parallel and 
one serial port, and your choice of DOS 
3.3 0r4.01. 

You can tack on another $179 for a 
monochrome VGA display, $525 for a 
color VGA monitor, or $689 for the NEC 
MultiSync 3D, Our review system, with 
the MultiSync display, an Orchid Technol- 
ogy Prodesigner VGA Plus card, an 80387 
33-MHz math coprocessor, and two flop- 
py disk drives, totaled $7,868. 

The review system was shipped with a 
17-millisecond, ISSMB MiniScribe hard 
disk. According to PC Link, this is what 
the original design mandated. But PC 
Link's difficulty in obtaining MiniScribe 





The PC Link 386-33, based on a Hauppauge 
motherboard, offers midrange performance 
and price. With 4MB RAM, a 150MB hard 
disk, two floppy disk drives, VGA, and an 
80387 coprocessor, the system lists for 
$7,868. 





Compared with thal of most other motherboards, the Hauppauge design teatured in the PC Link 
386-33 is almosi Danish in its stark simplicity. Chip layout is quite orderly, with VLSIs taking much 
of the burden away from what would have otherwise been a larger array of discrete ICs. /O slots 
include one 8-bit, six 16-bit, and one 32-bit expansion slot for additional memory. 
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It's never been this easy. 
Now, you can turn your HP LaserJet 
Series II into a PostScript language compat- 
ible printer simply by plugging in Pacific 
Data Products’ PacificPage cartridge. 
That's all. No other add-ins, software or 
cables are required. 

Immediately start printing PostScript 
language output from Ventura Publisher®, 
Aldus PageMaker®, WordPerfect 5.0®, 
Microsoft Word® as well as many other 
graphics and business application software 
packages. And PacifiePage is compatible 


6404 Nancy Ridge Dr . San Dego CA 9212116 19)552 0880 FAX (619)552-0889¢ PaciicPage 25 Cartridges in One! and Plotter na Cartrxige are trademarks: 
of Pacite Data Products, Inc PostScnotis a registered trademark of Adobe Systems Inc PhoenePage rs a regrstered trademark of Phoemx Technoiogres. Ltd 
Copynght 1987, 1988 Phoens Technologies Ltd Al other company and produc! names are trademarks ol the company or manufacturer respectrvely 
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PACIFICPAGE™ 


the PostScript ‘Language 
Compatible Plug-in Cartridge 


with IBM® and IBM-compatibles. 

PacificPage is the result of the proven 
cartridge-based technology-Plotter in a 
Cartridge™, 25 Cartridges in One!™— 
from Pacifie Data Products and the inno- 
vative PostScript emulation skills of 
Phoenix Technologies, Ltd. 


Authorized Dealer: 


TENEX 


oo piese ss 


“ 


f* P.O. Box 6578 

South Bend, IN 46660 
(219) 259-7051 

FAX (213) 255-1778 


1-800-PROMPT-1 
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FILLING PERFORM 
START FILLING YOUR 


By enabling you to design, ware- 
house and fill custom forms on your 
IBM PC or compatible, Delrina Tech- 
nology’s PerFORM has translated the 
benefits of "just in time” production - 
to make most paper forms obsolete. ‘ 
PerFORM starts with the logic of Pa 
the best desktop publishing software. 
Gives you the same near-typeset 
resolution. Merges it with the best of 
data entry software. And goes far 
beyond both to save money and time. 


DESIGNERS DESIGN, 
FILLERS FILL 
By splitting the functions into 
separate Designer & Filler y 
software, PerFORM lets you 
maintain control of Design while | 
you distribute Filler to every 
workstation that needs it. Even 
better with our specialized LAN Filler 
software. 


WYSIWYG PLUS 


PerFORM Designer & Filler are 
graphic-based. You see on-screen 
exactly what your form will be when 









































you print it. 
= PerFORM has 
Bo mouse-driven 
= creation tools 
sie! that no 





other forms ; 

processing 4 
software 
has. And 


FORMS WILL 


HEAD WITH IDEAS. 








































forms-dedicated features that desk- 
top publishing software doesn’t have. 

Here's a neat one: you can draw 
multiple boxes of any size or propor- 
tion with PerFORM's comb tool. If 
you resize, reshape or reposition the 
boxes, PerFORM adjusts every other 
component of your form automati- 
cally. Desktop publishing software 
requires you to reshape, resize and 
reposition every component: compo- 

nent by component. 


WYSIWYG FILLER 


What you learn once — how to 
use PerFORM-—will apply to all the 
forms you already know. The forms 
on your screen can be identical 
to the paper forms you're familiar 
with. Virtually everything that is rote 
can be set up to fill automatically. 
Client name and address. Discount 
rates. Serial numbers. And more. 
PerFORM eliminates drudgery. 
Saves incredible 
time. And even 
eliminates errors 
with automatic data 
entry validation 
that will block incorrect entries. 
And it imports from dBase and 
ASCII files and exports updates trans- 
parently. 


GIVE THE EXPERTS YOUR EAR 


Publish! rated it ****¥ and 
wrote, “Surpasses both the MAC 
programs and the other PC 
programs.” Stewart Alsop, 
PC Letter, said , "out - 
performs them all." 
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IBM GAVE PerFORM ITS VOTE 


PerFORM is the form design software 
in IBM FAWN - Forms Available 
When Needed. It enables MS DOS 
PS/2, PC/XT or PC/AT users to obtain 
and print the most current "just in 
time” forms from their IBM S/370 
mainframe. And an OS/2 version is 
more than just the glimmer of an idea. 


PHONE 1-800-268-6082 


PerFORM is So easy and capable, 
it’s practically guaranteed to get you 
thinking 





beyond the 

obvious sav- PeF ORM 
ings to new a 

ways to use Ss 
forms. Such << = 
as bar coding wre 
your inven- ABA 
tory by having — - 
PerFORM = | 

translate 

part numbers 


into a bar code as you list your stock. 

PerFORM will change the forms 
in your business. And maybe, the 
form of your business. Phone Delrina 
Technology for more information and 
your nearest PerFORM dealer: 
PerFORM Designer & Filler, $294.95 * 
PerFORM Filler, $129.95 * 


PeFORM 


PerFORM and PerFORM Designer & Filler are registered 

trade marks of Delena Technotogy Inc (c} 1989 IBM, 

aiein! PS/2, PC/XT, PC/AT and \ 
‘370 are registered trade marks of 

international Business Machines D ELRINA' 

Corporation TELEBOLUGT Im, 


*Manufacturer’s suggested ust price 
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You never know where your reports will be read, so 
you'd better get a printer with great presentation skills. 


Introducing the Pinwriter P2200XE. 





These days, if you want someone's 

eee undivided attention, you have to com- 
aco mand it. Introducing the new NEC 
al Pinwriter’ P2200XE. A top quality 24- 
eat wire dot matrix printer with the com- 


manding presentation skills of an old 
pro, the high speed and low price of a young upstart. It’s 


the perfect printer for anyone on a budget. 

The P2200XE not only features 8 standard type styles 
and 18 optional font cartridges, but it’s the world's first 
printer with our new Fast Focus™ font. Which delivers let- 
ter quality perfection at speeds of 
more than 80 characters per second. a wesses Tl 

Combine type variety with =|: 
360 x 360 dot-per-inch resolution, —<—-——--——— 
and a ribbon that prints every dot "writer P2200XE 


crisp and black, and you're beginning to get a very clear pic- 
ture of just how commanding your reports can be, complete 

with charts, graphs or drawings. No matter who's reading 

them. No matter where. 

For an even more dramatic presentation, look to our 
P5200 or wide carriage P5300 dot matrix printers. Both 
uphold the Pinwriter tradition of the highest reliability 
ratings in the industry, but also offer the blacker blacks 
of multi-strike ribbon technology. 

NEC Pinwriter printers. They've helped make 


NEC a $24 billion world leader in computers and 


you turn one on. 


WE’RE MAKING THINGS BETTER FOR YOU. 


communications. They'll 
make a great presentation 


on your behalf any time 


NEC Information Systems, Inc., 1414 Massachusetts Ave., Boxborough, MA 01719. 1-800-NEC-INFO. In Canada, 1-800-343-4418. 


CY 


© Copyright (989 NEC Information Systems, Ine Pinwriter ina regatered trademark and Facd Focus ix a trademark of NEC Corp. 





PC Link 386-33 

PC Link Corp., 29 W. 38 St., New York, NY 
10018, (800) 221-0343, (212) 730-8036. 

List Price: With 4MB RAM, 159MB hard disk, 
1.2MB S.25-inch or 1.44MB 3.5-inch floppy disk 
drive, 16-bit VGA adapter, DOS 3.3 or 4.01, 
$5,995; with 1.2MB S.25-inch and 1.44MB 3.5- 
inch floppy disk dives, VGA monitor, 80387-33 
coprocessor, $7,868. 

In Short: The PC Link 386-33 offers few 
Configuration options, but the choices it offers are 
generally weil considered. The base system is 
very nearly identical with the PC Magazine 
Standard configuration A reasonable machine, 
but it should cost less. 
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drives means that current production mod- 
els are shipping with 1S9MB Micropolis 
units. That’s no cause for alarm: while the 
MiniScribe scored solid middle ratings on 
the hard disk benchmark tests, the Micro- 
polis unit is actually slightly faster. 


INTERIOR AND EXTERIOR DESIGN 

The AT-style box accommodates five 
half-height drives, with a maximum of 
three accessible. This arrangement offers 
reasonable flexibility in what you can 
mount in the system. 

The Hauppauge Computer Works sys- 
tem board is equipped with the Chips and 
Technologies chip set and the Award 
BIOS. A nice touch is that the board has 
separate sockets for the 80387 and the 
Weitek 3167 coprocessors. While the 
4MB of 80-nanosecond DIP-type DRAMs 
exhaust the capacity of the Hauppauge 
board, you can add up to 16MB more on 
the 32-bit memory card. 

One potential annoyance in the system 
board design is that 2MB of RAM are in- 
conveniently lodged under the left-side 
drive bays. If you bake a memory chip, it 
is necessary to remove the system board in 
order to get at it. 

Slotwise, there’s room for one 8-bit and 
six 16-bit expansion cards, as well as the 
32-bit memory card. Three slots in the test 
system were taken up by the Adaptec 
ESDI controller, the VGA card, and the 
serial/parailel card. Although the system 
does not have a second serial port, you can 
add one on a ribbon cable without tying up 
another slot, thanks to five extra cutouts on 
the back of the case. 

The turbo switch is notable in that it ac- 
tually works. The clearly labeled reset 
switch is slightly recessed and positioned 
so that you can’t accidentally activate it. 
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PC Link offers a choice in 101-key key- 
boards. If you like quiet typing, get the 
Key Tronic. If that’s too mushy, choose 
the clickier Chicony model. 

One of the problems with the system is 
that your configuration choices are limit- 
ed. Apart from the consideration that the 
base system may contain more features 
than you want, the range of disk drives to 
choose from is skimpy. You can pick a 
159MB or 330MB model; a 670MB disk 
may be available by the time you read this. 
Another problem is that on-site service is 
not yet available. 

You should note the scores on the pro- 
cessor and memory benchmark tests. 
While the difference between the best and 
worst system scores is too small to be a 
major issue for many users, the PC Link 
system achieved below-average scores on 
all tests. Additionally, it scored dead cen- 
ter or a little worse on the screen update 
tests. 

Overall, the PC Link 386/33 is a credi- 
ble system, but nothing about it stands out. 
If it performed more impressively and 
were priced more aggressively, it might be 
worth your interest. However, there are 
other systems that cost less and deliver 
equal or better performance. 


POLYWELL COMPUTERS INC. 
Polywell 
Polysystem 33 Cache 


by M. David Stone 


If you’re on a tight budget but want to get 
into the 33-MHz game, consider plunking 
down $3,300 for Polywell’s Polysystem 
33 Cache. 

While the base price doesn’t include a 
hard disk, you do get 4MB RAM, a 
1.2MB floppy disk drive, two serial ports, 
two parallel ports, a game port, a 14-inch 
black-and-white flat-screen monitor, and 
your choice of DOS 3.3 or 4.01. For $375 
more, Polywell will add a 23-millisecond 
45MB hard disk, giving you a complete 
system for $3,675. 

If you have a little more cash, you can 
opt for a system like the one we reviewed: 
4MB of SRAM in four 1-megabit (Mb) 
surface-mount SIMMs, 128K of 20-nano- 
second RAM cache, a 158MB hard disk, 
both 1.2MB and 1.44MB floppy disk 


drives, an 80387-33-MHz math coproces- 
sor, an Excelogic 16-bit Super VGA 
board, and a 14-inch Seiko Super VGA 
monitor, The $6,890 price is still lower 
than that of some comparable systems. 

The review system tested by PC Labs 
came in a desktop chassis, although the 
company says it normally offers a tower 
configuration. If your computer is going to 
be subjected to a lot of wear and tear, a 
heavy-duty chassis with ten half-height 
bays is available for an additional $700. 

The Polywell Polysystem 33 Cache is 
built around a Mylex motherboard 
equipped with the Phoenix BIOS, Mylex 
keyboard BIOS, and a combination of cus- 
tom logic and the I/O bus control chip from 
the Chips and Technologies chip set. Nota- 
ble for its complete absence from the 
motherboard is system memory. Instead, 
Mylex puts all RAM on a 32-bit memory 
board; in the review unit, four additional 
SIMM sockets leave space for 4MB more 
of RAM for a maximum of 8MB. 

Asecond 32-bit slot is available (for ex- 
pansion to 16MB RAM), as are one 8-bit 
and four 16-bit slots. In the review unit, an 
Adaptec controller, the VGA card, and a 
parallel/serial card ate up precious slot 
space. The complete allocation of memory 
to expansion cards means that you should 
carefully plan how to use your slots. 

One minor annoyance, for instance, 
was that one slot was tied up with addition- 
al connectors attached to the parallel/serial 
card. This is unnecessary, since the system 
sports five cutouts in addition to the slots. 
According to Polywell, the company will 
supply appropriate connectors that won't 
tie up slot real estate. Be sure to take them 
up on this offer. 

A more troublesome problem is the 





Polywell Polysystem 33 Cache 
Potyweil Computers Inc., 61C Aurport Bivd , 
South San Francisco, CA 94080; (800) 999- 
CPU, (415) 583-7222. 
List Price: With 4MB RAM, 1.2MB §.25-inch 
floppy disk dave, monochrome monitor, DOS 3.3 
or 4.01, tower case, $3,300; with 100MB hard 
disk, 1.2MB S.25-inch and 1.44MB 3.5-nch 

disk drives, VGA monitor, 80387-33, 
$6,155; with 158MB hard disk, Seko Super VGA 
monitor, $6,890. 
In Short: The Polysystem 33 Cache is 
something of a mixed bag, with good 
Performance on the processor and memory 
benchmark tests but below-average performance 
on the hard disk and video tests. Even so, the low 
pnce makes this system interesting. 
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Input Copy And Graphics 
Into Your Computer—Instantly— 
Without Using The Keyboard. 
Then Use Your Computer As A 
Full-Featured FAX To Transmit 
Documents Instantly. 












EDITOR'S CHOICE 
Chinon DS-3000 






Chinon’s new scanners could change forever the way compu- 
ters are used. With OCR software you can input text without 
retyping it. With a simple add-in card, turn your computer 
into a full-featured fax. And DS-2000 and 3000 will scan almost any 
type of graphic image, so they're perfect for desktop publishing. 

DS-2000 and 3000 offer different resolution levels so there’s a 
scanner that’s right for your applications—and your budget. Both 
scanners come bundled with exciting software so it's easy for you to 
get started. Call TOLL-FREE for the dealer nearest you. 


Toll-Free (800) 441-0222 - In CA (213) 533-0274 ¢ Fax: (213) 533-1727 
Chinon America, Enc. 


~~ s.2000 And 3000: 
el ars 90503 CH d NON The Affordable Scanners From Chinon 
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way the crystal that controls bus speed is 
mounted on the motherboard. The crystal 
plugs into a socket; the design is meant to 
allow you to change the bus speed by re- 
placing the crystal. Alas, the crystal can 
easily pop out of the socket, as it did on the 
review system. When PC Lubs sent the 
nonfunctioning system back, Polywell re- 
turned the computer with the crystal tied to 
the socket. The company says that in the 
future, all systems will be shipped in this 
manner. 


PERFORMANCE UPS AND DOWNS 

On the PC Labs processor and memory 
benchmark tests, the Polywell Polysystem 
33 Cache ranked in the upper half of the 
group. Unfortunately, its performance did 
nothold up in other respects. On two of the 
three disk tests, the unit pulled in scores far 
below average. 

The video tests were even more disap- 
pointing, with the system coming in dead 
last on two tests and well toward the bot- 
tom on the third, 

All told, the Polywell is a somewhat 
flawed system, but one that sells for a low- 
enough price to make it interesting any- 
way. This will not be your be-all and end- 
all dream machine, but if price is an issue, 
it may suffice. 
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Polywell’s Polysystem 33 Cache is a real 
bargain at $3,300 for 4MB RAM, a 1.2MB 
floppy disk dnve, monochrome video, and 
DOS. Our standard configuration is also 
affordable at just $6,890. 





Produced by a common second-source company, the Mylex motherboard from the Polywell 
Polysystem 33 Cache posed a unique problem for this review. One computer Slated for review, 
from Whole Earth, was equipped with a Mylex board that simply refused to work, and a 
replacement was not available at the time. Mylex offers two Intel-type 32-bit expansion slots. 


TANGENT COMPUTER INC. 


Tangent Model 333 


by M. David Stone 


in a world of generic 386 PCs, Tangent 
Computer explicitly recognizes that it is 
only one of many sources of essentially 
similar machines. It therefore stresses its 
expertise and its ability to customize con- 
figurations to the customer’s needs. 

Tangent does offer some standard con- 
figurations for its 33-MHz 386, the Model 
333. The $3,945 basic configuration in- 
cludes IMB RAM, a 1.2MB floppy disk 
drive, a Toshiba 22-millisecond 67MB- 
hard disk, one parallel port, two serial 
ports, and a monochrome card and moni- 
tor. The system we tested, with a CDC 
1S51MB hard disk, 16-bit Video Seven 
FastWnte VGA card, and VGA monitor, 
goes for $7,528. Both prices include 1- 
year on-site service. 

Tangent's emphasis on customization 
is partially evidenced by its commitment to 
meeting your hard disk drive needs. 
Though its standard hard disk choices are 
67, 96, 151, 330, and 652MB, if you want 
your 33-MHz machine to have a 101MB 
drive, for instance, Tangent will accom- 
modate you. 

The Model 333 can also be configured 
in any style of case that Tangent sells—in- 
cluding a standard tower or supertower 
chassis; just pick whichever best fits your 
needs. If you’re looking for a mono- 
chrome, low-end 386 system (if indeed 
there is such a thing), your expansion 
needs should be satisfied by Tangent’s 
tower chassis, with room for eight half- 
height drives. If you need room to grow, 
the supertower, which was supplied for 
this review, offers ten half-height drives. 


OPENING UP THE SUPERCHASSIS 

The ten half-height drive bays are all im- 
mediately behind the lockable front-panel 
door. With the door closed, you can have 
access to as many as six drives; with the 
door open, you have access to all ten. Al- 
though the supertower case is generally 
well designed, it unfortunately suffers 
from some minor but potentially trouble- 
some flaws. 

The reset and keyboard disconnect 
switches, for example, are hidden safely 
behind the front-panel door—next to each 
other. This is a questionable placement, it 
doesn’t help that the switches aren’t la- 
beled, either. 
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Introducing the Sun 


See us at Comdex 
Meeting Room #7 


1s Vegas Convention Center 





>| asystem with enough 


“Its time someone 


How our World-Class Quality 


challenged the standard lowers the cost of ownership: 


concept of computing 
and made ownership of 


a World-Class Quality 
386SX affordable” 


Donald , President, Personal: ison, 
Oe ea 
“Here isa 386SX system that is affordable 
now, and after its purchase. You get every- 
thing you need to be productive immedi- 


graphical, point-and-click interface. You get 
power torun 
software programs, too. Andan 
unprecedented, Three Year Warranty with 
Six Months On-Site Service. All for under 
$3000. We at Sun Moon Star have a 
commitment to World-Class 
Quality —a commitment we have lived by 
since my father started this family business in 
1945. Thatcommitment permeates our 


= entire, $600-million company. We are world 


leaders in top-quality power supplies, ad- 
vanced, high-quality relecommunications 
equipment, heavy equipment, food, and 
consumer products. I am bringing that same 







Itstarts with value. More quality and 
features for your money. 

Ttcontinuesassoon as you unpack the box. 
A video shows you the cable connections. 
Easy. Tum on the power, and yousee a 
friendly, graphical interface. Click on the 
word processor with the mouse, and you're 
writinga letter. All within a halfhour. The 
costs of training and set-up are reduced. 


World-Class Quality begins 
with World-Class productivity. 


We provide all the software you need to get 
started, and keep you going in the years ahead 
—close to $1,000 of leading software pack- 
ages. And to make you productive faster, the 
software is already loaded on the hard disk. 

Even better, our operating program features 
a graphical user interface, which the 
Macintosh’ has shown to be a superior 
approach for productivity and ease-of-use. 
You get friendly icons, pull-down menus and 
a mouse for maximum computing simplicity. 
Compare this system to the Macintosh IIcx. 
You geta fast system with more features and 
more software, for a substantially lower price. 


Dont take ae word for 
reliability. Check the warranty. 


An unreliable system costs you in lost 
time, lost data, and aggravation. We lower 


Sky, the cost of ownership with unmatched 


quality and reliability. We back up 
claims with an unmatched 


heart of your 386SX. Our power 
supply reduces PC power supply 
-* failure rates to one-eighth the 


Cheokit *¢ 


Moon Star 3865X. 








industry average. You get adepend- 
able, high-resolution Sun Moon Star 
monitor. You get the same quality 
manufacturing throughout that has 


made ura World Clas spelerto the 
world’s most electronics 
manufacturers and 
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Sun Moon Star gives youa World-Class (Quality 386SX bundled with an array of 
. Phes an unprecedented Three Year Warranty. (Shown with opai 


tomake you productive 
VGA cand and monitor.) 


companies. That is why we back theentire Simply call ourtoll-free number for questions 






system with an unparalleled Three Year and repair requests. 
Warranty* . You will find no better value 
under the sun than the SunMoonStar 386SX. 
Six-monthson-siteservice  —Cailfermors information abouthe 
fromanationwidenetwork, Sun Moon Star386SX, and tind 
Our comprehensive warranty includes ie 
Service Vint td feta cle ox hoxne for at aetaieed of 
fist six months, plus an additional six with the purchase 
months of carry-in service. With 800 three computers. ‘ 
service locations across the U.S., youcan Information Hotline: 
counton us for prompt service. All togive 1-800-952-6300 
you more computing time, and fewer hassles. Ask for Dept. U41 
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& of SunMoonSear Group. 
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® One-year warranty on hard disk. 
































$2,995 manufacturer's suggested 
16H: 386SX-¥ omnes en 
with the power to run today’s and 

applications fast 


eg RAMexpandable to8MBon the mother- 


© 40MB hard disk drive 
© 1.2MB 5.25" floppy disk drive 
© Monochrome card (VGA card optional) 


© 640 X 480 14" Sun Moon Star flat, high-resolution 
monochrome monitor (VGA monitor optional) 


© Mouse 


© Sun Moon Star World-Class Quality power 
supply 


© Three Year Warranty* 
siya ig 
© Six Months On-Site Service, Sark pia erate an additional 


six months carry-in to nei 
centers. 


® Videotape with step-by-step installation and 
software instructions 


Price includes nearly $1,000 

of software pre! on the 
harddisk: 

—PFS: First Choice: Renowned for 
ease-of-use and functionality, this 
Sarl eae ek rp 

ES i: 
citionw packiif with one anle witerice 

Se tee race utility 

software ~upa snap. 

Also includes 


—GEM3 
graphical user Tesi ob oS aay veel 


Nero Phat a A } 
eet ee, 
—DR-DOS": DOS made more |, easier touse 
—Check It"¥ The popular PC program | 


Your authorized Sun Moon Star dealer can 
show you other configurations to meet your 


Sun Moon Star | 
World-ClassQuality 


1941 Ringwood Avenue, San Jose, CA 95131 


Sun Moon Star 


Inside the case, you'll find an AMI 
motherboard with the Chips and Technol- 
ogies chip set and AMI BIOS. The tested 
system also came equipped with an 80387 
33-MHz math coprocessor. You can re- 
place the 80387 with a Weitek 3167 or in- 
stall both coprocessors by way of an adapt- 
er available from Weitek. 

Also on the motherboard are the typical 
eight slots—one 8-bit, six 16-bit, and one 
32-bit. Four additional cutouts let you use 
the connectors on ribbon cable, without ty- 
ing up an extra slot. 

System RAM comes in the form of 
4MB of 70-nanosecond DIP-type 
DRAMs. Four SIMM sockets allow for up 
to 4MB more on the system board. The 32- 
bit memory board will hold 8MB more. 

On PC Labs processor benchmark 
tests, the Tangent Model 333, with its 64K 
of 15-ns. RAM cache, came in near the 
middie of the pack, pulling a little ahead in 
some instances. On the hard disk and 
screen-update tests, the Tangent system 
again scored generally in the midrange. 

Keep in mind that disk performance de- 
pends very much on the particular disk and 
controller card. For the review machine, 
Tangent supplied a garden-variety West- 
em Digital controller. But the DPT con- 
troller with built-in cache is available as an 





The Tangent Model 333 stands apart in its 
commitment to customization. Our tested 
unit had 4MB RAM, a 151MB hard disk, two 
floppy disk drives, VGA, and an 80387 
coprocessor in a supertower case for 
$7,528. 
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Tangent Model 333 

Tangent Computer Inc., 303 Beach Rd., 
Burlingame, CA 94010; (800) 223-6677, (41S) 
342-9388 

List Price: With 1MB RAM. 67MB hard disk, 
1.2MB S 25-inch floppy disk drive, monochrome 
monitor. $3,945; with 4MB RAM, 101MB disk, 
VGA monitor, 80387-33 coprocessor. DOS 3.3 or 
4.01, $6.488; with 1S1MB drive, 16-bit VGA. 
adapter and monitor, $7.528. 

in Short: The Tangent Mode! 333 offers 
performance and workmanship at a low pnice, 
with customuzation and support as Tangent's 
most important features. In addition to offenng the 
standard 30-day money-back guarantee and 
t-year on-site service, Tangent will build your 
machine to specification. 
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option and results in much faster disk per- 
formance. 

One important consideration is that if 
you are unhappy with the configuration 
supplied, Tangent will rebuild the unit to 
your specifications. A company spokes- 
man says that Tangent is extremely willing 
to reconfigure a system because ‘‘we feel 
we will get more business by keeping cus- 
tomers happy.”’ That attitude alone may be 
enough to make Tangent the company of 
choice for some users. 


TR-STAR COMPUTERS 
Tri-Star Flash Cache 
386 


by Bruce Brown 


Tri-Star Computers obviously believes 
that it doesn’t make sense to nickel-and- 
dime it in the 33-MHz 386 market. The 
minimum configuration of the company’s 
Flash Cache 386°? includes 4MB of RAM. 

For the attractive $4,995 price of the 
base system, you also get a 65MB RLL 
hard disk, two serial ports and one parallel 
port, plus your choice of a 1.2MB or 
1.44MB floppy disk drive. The $8,790 
price of the Class A-rated test system— 
with a 110MB hard disk, both floppy disk 
drives, an 80387 33-MHz math coproces- 
sor, MS-DOS 4.01, a VGA display, AMI 
BIOS, and a 60MB tape drive—is reason- 
ably aggressive. 

The Flash Cache in the upright tower 
case measures 25.75 by 8 by 18 inches 


(HWD). Since a loaded 386 is no light- 
weight—roughly 45 pounds depending on 
components—the Tri-Star’s vertical case 
is fitted with a handle to make moving eas- 
ier. When in place, two fold-out feet on the 
bottom of the case add stability. 


ROOM FOR EXPANSION 

The 80386 processor runs at either 33 
MHz ora lowly 8 MHz. At a system speed 
of 33 MHz, the expansion bus runs at a 
comparatively sedate 8.25 MHz; it moves 
at a straight 8 MHz at the lower speed. 

You can put a total of SMB RAM di- 
rectly on the motherboard; Tri-Star’s cur- 
rent price for a 4MB motherboard upgrade 
is a digestible $800. Another 8MB more 
can be added via a 32-bit memory card. 

In addition to the proprietary 32-bit 
slot, you get two 8-bit and six 16-bit ex- 
pansion slots. There are also ten knockouts 
on the back of the box to accommodate in- 
terface connectors from multiple-port ex- 
pansion boards. 

Inside the upright case there is room for 
six half-height drives, three of which can 
be used with removable media. The 220- 
watt power supply delivers sufficient 
oomph for a fully packed box. But since 
there are only four device power leads, 
you'll have to get splitters if you want to 





The Tri-Star Flash Cache 386% offers solid 
performance and quality components at a 
competitive price. With 4MB RAM, a 110MB 
hard disk, VGA, and an 80387 coprocessor, it 
is only $7,114. 








The easy way to move files between the 544” world of PCs, and the 
3'2” world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgen’s Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 


Bridge-File 5.25 Plea) 
floppy disk drive. ~ a) 


A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 


Solution 1; Our 


Trademarks: Sysgen, Bridge-File, Omnr-Bridge—' Inc. PS/2—Intemational Business Machines Corporation. 
isis ee 2 1 orig ees Ssaen lnc: P nes Corporation. 


Registered Trademark. 1BM—International 


about its small footprint, ease of use, And here’s the ideal controller: 





and dual density capacity of 360Kb The Omni-Bridge 
and 1.2Mb. (IBM's drive is twice Controller. 
- = a stores only one-fourth Gantieeup aftr \ 
: drives, so you can mix “ 
Every PS/2 user deserves this easy at wi 
connection to the world of PCs. and match 544", 3¥2”, and _ 


floppy tape drives as you need. This 
hot card gives you big storage, plus 


Solution 2: Our Bridge-File 3.5 twice the floppy disk and floppy tape 






Romns aeeranive: transfer performance rates! At only 
You get 720Kb $95, this is a winner. 
and 1.44Mb capacities. ‘ 
Connect it to any Get yonr compnters talking. 
PC, and you can read Call the Sysgen Hotline for the 
and write files from name of your nearest dealer. 
PS/2s, 386s, laptops, and other 1-800-821-2151. 
3'%" machines. 
Now all your PCs can share files # : HN 
with your newer systems. 


tN COR PORATED 
556 Gibraltar Drive, Milpitas, CA 95035 
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completely fill the box with six drives. 

The test machine came with a hot com- 
bination of an ATI VGA Wonder board 
and a NEC MultiSync 3D monitor. If you 
need the 33-MHz speed for CAD/CAM 
and illustration work, this 1,024 by 768 
VGA system is a top-flight combination. If 
you spend more time with your keyboard 
than you do with a mouse, you'll be glad to 
know that the accompanying Unitech 101- 
key model is reasonably responsive. 


PERFORMANCE, WARRANTY FACTORS 
With some help from the 64K nonexpand- 
able cache memory and system and video 
BIOS shadow RAM, the machine held its 
own on most of our benchmark tests, scor- 
ing particularly well on the 80386 Instruc- 
tion Mix test, though it fared less impres- 
sively on the small- and large-record DOS 
File Access tests. 

Tri-Star has a four-part Customer As- 
surance Program that bears mention. The 
first ingredient is a 30-day satisfaction 
guarantee on all systems, with no restock- 
ing fee. The system is covered by a |-year 
standard parts-and-labor warranty, and 
you can get a second-year extended war- 
ranty for 6.5 percent of the original cost. 
Tri-Star is sensitive to the fact that many 
people might be holding off for an even 
faster 386 or a 486 system. In response to 
that concern, Tri-Star offers a 1-year full 
value trade-in for the Flash Cache’s system 
board. 

Certainly Tri-Star isn't a big name in 
the computer industry, but it offers a realis- 
tic vision that emphasizes both memory 
and upgrade issues. If you're looking for a 
competent 386 machine from a company 
with a pragmatic outlook, the Flash Cache 
386°? is worth considering. 





Tri-Star Flash Cache 386° 

Tn-Star Computars, 1520 W Mineral Rd., 
Tempe, AZ 85283, (602) 838-1222. 

List Price: With 4MB RAM, 65MB hard disk, 
1.2MB 5.25-1nch or 1.44MB 3.5-inch floppy disk 
dnve, $4,995; with 110MB hard disk, VGA 
monitor, 80387-33 coprocessor, DOS 3 30r 4.01, 
$7,114, with 15OMB hard disk, 6OMB tape drive, 
1.2MB 5.25-inch and 1.44MB 3.5-inch floppy disk 
drives, $8,790. 

in Short: Tri-Star Computers shows it knows: 
what 33-MHz computers are all about by offenng 
no systems with less than 4MB of RAM. The 
Flash Cache 386% comes up with fine pertor- 
mance and attractive pricing, including a 1-year 
upgrade guarantee with full trade-in credit for the 
486 motherboard when it becomes available. 
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V.I.P.C. COMPUTERS 


V.LP.C.-33 386 


by Catherine D. Miller 


At $2,999 for a bare-bones machine with 
IMB RAM, the V.I.P.C.-33 386 costs a 
lot less than some comparable 33-MHz 
units. Even when you add an additional 
1.2MB or 1.44MB floppy disk drive, a 
100MB hard disk, an additional 3MB 
RAM, VGA graphics, and DOS, the price 
tag is only $6,098. That's not much more 
than you’d pay for many similarly config- 
ured 20-MHz 286 machines. 

V.1.P.C. doesn’t sacrifice quality to 
gain its price point. Designed around the 
Micronics motherboard, our $12,499 re- 
view unit came in a tower case offering 
three half-height and two full-height drive 
bays. 

The Micronics board holds an Intel 33- 
MHz math coprocessor and supplies one 
32-bit, five 16-bit, and two 8-bit slots. 
None of the system memory resides direct- 
ly on the motherboard; the 32-bit memory 
board can be configured to hold from IMB 
to 16MB RAM. Our review unit’s memo- 





The V.L.P.C.-33 386 system includes 
Konan's TenTime TNT-1050 Disk Controller 
for enhanced disk performance. With 4MB 
RAM, a 160MB hard disk, 60MB tape 
backup, VGA, and an 80387 coprocessor, it 
lists for $12,499, 





Made by a third supplier of motherboards, the Micronics design highlights one of the problems in 
general motherboard architecture. The inclusion of a 32-bit slot for add-on memory has become 
almost mandatory, yet no designers seem able to agree on what that slot should look like. The 
Micronics board is found in 33-MHz PCs from Amax, Austin, Bus Computers, FiveStar, PC Brand, 
and V.I.P.C, Computers. 
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luality Service 
| Gateway 2000's quality standards set us apart from our Gateway 2000's service policies are the best in the industry. 
\napetition. From the top quality name brand components used We stand behind all of our systems with a 30 Day Money Back 
| our systems to the painstaking quality assurance tests we Guarantee and a. 1 Year Warranty. We also offer Lifetime 
fn on our machines, you are guaranteed a top quality computer. Toll-Free Technical Support, and Free Federal Express Ship- 
or complete line of computer systems are hand built in our ping of replacement parts. If our technicians can’t solve your 
located just outside Sioux City, Iowa. State of the art problems over the phone or Fed-X you a solution we can dispatch a 
is used to provide you with a combination of perform- technician to most locations to provide Free On Site Service. 
ice, compatibility, and reliability that few vendors can match. Our policies are great, but it's our people that really set us apart 
customer recently wrote: “The quality of your work is from the competition. Look at what our customers write: 
Cagle an rantiabarecel a eee bee “Thank you very much for kind attention and help. I am 
ey bought erage Soeeey es il highly recommending your corporation to colleagues for your 
wif price difference” —George Syty. quality and service” —Herbert Markley. 
“T've always heard your forte is customer service, and now you 
have definitely proven it to me”—Jose De Jesus. 
“T am really glad I chose Gateway 2000”—Jerry Langland. 
ee a rren m eratinds your company fo the 
T received” —Andrei Weiszmann. 
i aplearis see ee nee ie 
company its a genuine to satisfy the customer” — 
: Ron L. Kinney. 
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o | ve RAM 

© 1.2 Meg 5” Drive 

© 1.44 Meg 3.5” Drive 

© 80 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14” Multisynch Monitor 
© | Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 3,3 or 4.01 


$2995.00 


Upgrade to 4 Megs $400 
64K Cache Add $250 


TTY 
EGE 


© 2 Megs RAM 

© 1.2 Meg 5%” Drive 

© 1.44 Meg 3.5” Drive 

© 40 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14° Multisynch Monitor 
© 1 Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$2395.00 


ANTS 
AG GL. 


© 80286-12 Processor 

© 2 Megs RAM 

© 1.2 Meg 514” Drive 

© 1,44 Meg 3.5” Drive 

© 40 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14” Multisynch Monitor 
© 1 Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$2195.00 


ti Wile 
ZaCAUGA 


© 4 Megs RAM 

© 1,2 Meg 5” Drive 

© 1.44 Meg 3.5” Drive 

© 150 Meg 16.5ms ESDI Drive 
© 16 Bit VGA Board 

© 14° Multisynch Monitor 

© 1 Parallel & 2 Serial Ports 

© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$3995.00 


64K Cache Add 
$500 


800-523- 
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© 80286-16 Processor 

© 2 Megs RAM 

© 1.2 Meg 5%” Drive 

© 1.44 Meg 3.5” Drive 

© 40 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14° Multisynch Monitor 
© 1 Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 333 or 4.01 


$2295.00 
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EEN i a 
EEC |{sf:\ 
© 64K Cache RAM 
© 4 Megs RAM 
© 1.2 Meg 5%” Drive 
© 1.44 Meg 3.5” Drive 
© 150 Meg 16.5ms ESDI Drive 
© 16 Bit VGA Board 
© 14” Multisynch Monitor 
© | Parallel & 2 Serial Ports 
© 101 Key Keyboard 
© MS DOS 3.3 or 4.01 


$5495.00 





TAMA 
ZEQFARTOR 


© Gas Plasma Display Screen 
© 2.6 Megs RAM 

© 1.44 Meg 3.5” Floppy Drive 
© External Port for 5” Drive 
© 40 Meg 28ms Hard Drive 

© 1 Parallel & | Serial Port 

© Expansion Slot (16 Bit) 

© External EGA Monitor Port 
© 84 Key Keyboard 

® MS DOS 3.3 Installed 


$2995.00 


AGT 
Ae Cf 


® 80286-20 Processor 

© 2 Megs RAM 

© 1.2 Meg 5'” Drive 

© 1.44 Meg 3.5” Drive 

© 40 Meg 28ms Drive 

© 16 Bit VGA Board 

© 14° Multisynch Monitor 
© I Parallel & 2 Serial Ports 
© 101 Key Keyboard 

© MS DOS 3.3 or 4.01 


$2395.00 


ty board had SMB RAM. 

Intel’s 82385 graphics controller, with 
32K of 25-nanosecond cache memory 
standard, speeds up operations by using di- 
rect map cache. An additional 32K SRAM 
enables two-way set-associative cache op- 
eration for improved performance. 

While the V.I.P.C.-33 nuns at 33 MHz 
with zero wait states, software-selectable 
speeds of 6 MHz and 8 MHz make it possi- 
ble to slow things down. The bus speed 
can be flipped between 8.25 MHz and Ii 
MHz by changing DIP-switch settings on 
the system board. Phoenix chips made up 
the BIOS, one especially nice feature of 
which is software-controllable shadow 
RAM to help improve system and video 
performance. 

The V.I.P.C. fared well in both 80386 
Instruction Mix and Floating Point bench- 
mark tests. It was also one of the fastest 
machines tested in our Conventional 
Memory benchmark tests. 


SPEED RACING 

Our review unit was enhanced with Konan 
Corp.’s TenTime floppy/hard disk con- 
troller card. The 16-bit TenTime controller 
card has a 128K RAM cache that caches 
both disk reads and writes. 

The V.1.P.C.-33’s fast performance on 
the small-record segment of our DOS File 
Access test may be credited in large part to 
the decrease in the number of disk accesses 
resulting from the use of the TenTime 
board. Its lackluster performance on the 
large-record portion of the same test was 
caused by the relatively smaller size of the 
controller card’s RAM cache. At only 


V.LP.C.-33 386 

V.L.P.C. Computers, 384 Jackson, #1, Hayward, 
CA 94544; (415) 881-1772. 

List Price: With 1MB RAM, $2,999; with 4MB. 
RAM, 1.2M8 5 25-inch and 1.44MB 35-inch 
floppy disk drives, 100MB hard disk, 80387-33 
coprocessor, VGA card, multiscanning monitor, 
DOS 3.3 of 4.01, $6,098, with 8MB RAM, 160MB 
hard disk, GOMB tape backup. Konan TenTime 
cache controller, 1.2MB 5.25-inch and 1 44MB 
3.5-inch floppy disk drives, 80387-33 
coprocessor, tower case, $12,499. 

In Short: Designed around the Micronics 
motherboard, the V.I.P.C.-33 386 offers fast 33- 
MHz performance at a great pnce With the 
Konan TenTime disk controller. which includes a 
128K cache, hard disk performance on two of the 
three pertinent PC Labs benchmark tests was 
greatly enhanced. 
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128K, the cache can’t hold the large rec- 
ords used in the tests; hence the controller 
wastes time searching the cache for rec- 
ords that aren’t there. The V.1.P.C.-33, 
however, was one of the fastest performers 
in our BIOS Disk Seek benchmark test. 

Mass storage on our review unit includ- 
ed a Maxtor Model XT-2190 160MB hard 
disk drive rated at 28 milliseconds and a 
60MB TEAC streaming tape backup unit. 
One 25-pin parallel and one 15-pin serial 
port are supplied by DFI's 8-bit multi-/O 
card. 

The Paradise 16-bit VGA card, com- 
plemented by the Relisys RE5155 multi- 
scanning monitor, supplied good-looking 
graphics. While the system was one of the 
fastest performers in the Direct-to-Screen 
video benchmark test, it was one of the 
slowest on both video BIOS tests. 

The Maxi-Switch and Nan Tan 101- 
key keyboards were sent with our evalua- 
tion unit. The Maxi-Switch was not as 
clicky as the Nan Tan; if neither meets 
your expectations, you can ask for a Key 
Tronic or BTC model. 

While V.I.P.C. doesn’t offer an on-site 
contract, it will pay shipping both ways if 
service is required. While that hassle may 
be worth consideration, bear in mind that 
the machine comes stocked with the finest 
system components available. The rela- 
tively low price adds to its attraction for 
budget-conscious, power-hungry users. 





WEDGE TECHNOLOGY INC. 
Wedge Cache 
WT386-33C 


by Bruce Brown 


Wedge Technology’s Wedge Cache 
WT386-33C is an assemblage of stock 
components that together add up to a re- 
spectable machine. The AMI motherboard 
with its proprietary 386 chip set and BIOS 
forms the heart of the unit. It is encased 
within a tower chassis roomy enough to 
accommodate six half-height storage de- 
vices, all of which can use removable me- 
dia. The power supply is amply equipped 
to handle the multitude of drives, furnish- 
ing a generous 275 watts and six separate 
device leads. 

These advantages are made less appeal- 
ing by the company’s pricing structure. 





performance for a price that could be lower. It 
lists for $8,175 with 4MB RAM, a 170MB hard 
disk, VGA, and an 80387 coprocessor. 


The basic Wedge, which includes IMB 
RAM, a 1.2MB floppy disk drive, and 
DOS 4.01, lists at a rather inflated $4,695. 
A 158MB Maxtor hard disk, 4MB RAM, 
a 16-bit VGA adapter, a NEC MultiSync 
3D VGA monitor, and an 80387-25-MHz 
coprocessor will set you back $8,175. 
Compared with $7,899 for a similarly con- 
figured Northgate Elegance 386/33 run- 
ning with a 33-MHz 80387 coprocessor, 
the price of the Wedge Cache WT386-33C 
just isn’t competitive enough. 

If you were getting a lot more bang for 
the buck, you probably wouldn’t quibble 
at spending the extra dollars. But while the 
speed differences among all these systems 
are fairly infinitesimal, the Wedge Cache 
scored consistently only in the middle of 
the 33-MHz pack. 


WHAT'S IN THE WEDGE 
The Intel 80386 processor can run at either 
33 MHz with an 8.25-MHz bus speed or at 
8 MHz with an 8-MHz expansion bus 
speed. There are eight slots: one 8-bit, six 
16-bit, and one proprietary 32-bit. If you 
have cards with extra port connectors, you 
can use them with the eight knockouts on 
the back of the case. 

The motherboard holds up to 8MB of 
32-bit RAM and can control another 8MB 
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on the optional 32-bit memory card. You 
can use either 256-kilobit or 1-megabit 
DRAM chips, and there are sockets for ei- 
ther DIP- or SIMM-style chips. 

The AMI board offers memory inter- 
leaving as well as shadow RAM. The 
board also has 64K of 20-nanosecond stat- 
ic RAM cache (not expandable), effective- 
ly giving the system zero wait state per- 
formance on cache hits. 

Other components include a Western 
Digital ESDI hard disk drive, and an inter- 
face board with one serial port, one paral- 
lel port, and a game port. A Mitsumi 101- 
key keyboard is the only one offered. This 
unit is acceptable, being neither particular- 
ly mushy nor sharp and clicky. 

The test machine sported a 16-bit Para- 
dise VGA board in generic disguise, and a 
NEC MultiSync 3D monitor. This combi- 
nation resulted in generally better-than-av- 
erage video performance times. 

A 1-year parts-and-labor warranty is 
standard. Whether you buy the system 
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Wedge Cache WT386-33C 

Wedge Technology inc., 1587 McCandless Dr., 
Milpitas, CA 95035; (408) 263-9888. 

List Price: With 1MB RAM, 1.2MB6 5.25-inch 
floppy disk drive, DOS 4.01, $4,695; with 4MB 
RAM, with 158MB hard disk, VGA monitor, 
60387-25 coprocessor, $8,175. 

In Short: The Wedge Cache WT386-33C is an 
AMI motherboard-based machine with 64K of 
cache memory. The components are well chosen 
and the computer's performance 1s good, but the 
pice could be lower tor this standard-component 
machine from a littke-known company. 
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through a dealership or order it by mail 
from Wedge, all service is performed at 
the company. You pay only the cost of 
shipping to Wedge. Unlike other compa- 
nies, however, Wedge returns repaired 
systems by ground shipment, no matter 
what method you had originally used. 
Wedge does offer a 15-day money-back 
guarantee, but it’s subject to a 20 percent 
restocking fee: even if you bought a bare- 
bones unit, you can expect to lose close to 
$1,000 if you send it back. 

The Wedge Cache WT386-33C is an 
average performer hoping to compete in an 
already crowded 33-MHz market. With no 
clear price advantage plus subminimal ser- 
vice and money-back guarantee policies, 
Wedge Technology may not be able to gar- 
ner any real market share. 
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ZENITH DATA SYSTEMS 


Zenith Z-386/33 


by Alfred Poor 


While many 33-MHz machines look as if 
they were assembled along the same con- 
veyer belt, the Zenith Z-386/33 is some- 
thing else. 

You'll pay $7,999 for a stripped base 
model, and $14,996 for the reviewed sys- 
tem, with 3MB RAM, a 1SOMB hard disk, 
VGA adapter and flat-screen monitor, 
DOS 3.3 Plus, and Microsoft Windows. 
Obviously, Zenith keeps company with 
the other high-priced, big-brand names. 
But unlike many of its competitors, Zenith 
has added extras that have contributed sig- 
nificant value to the unit. 

The case, for example, is no typical 
clone covering. It has four bezel openings 
to drive bays (plus room for an enclosed 
fifth half-height device inside). No need to 
decide between desktop or tower design 
here: the desktop case is also designed to 
slide into a bracket that converts it to a 





The Zenith Z-386/33 has a small 16K cache, 
but its original design yields first-rate resutts, 
This well-made machine costs $15,395 with 
4M RAM, a 150MB hard disk, VGA, and an 
80387 coprocessor. 





Not everything needs to be physically part of the motherboard, as Zenith proves with this 33-MHz 
motherboard design. Electrical connection is sufficient for its 16K associative cache controller, 
which juts out of its own unique slot at the side of the board. While Zenith only offers seven 
expansion slots, four are 32-bit, with the remainder being 16-bit slots. 





AST Takes 33 MHz,386 
Power One Step Further. 





When you buy the 33 MHz, AST Premium* 


386/33, you aren't just getting the fastest 
technology available in a desktop com- 
puter. You're getting it AST st 

Which means 
that in keeping 
with the AST 386 Rs) 
family tradition, 
we've packed 
several speed- F 
enhancingfeatures 9 
into the AST Premium 386/33. 
Such as zero wait-state cache, 
support for up to 36 MB of mem- 
ory, support for 80387 and Weitek 
3167 coprocessors, 16 ms hard 
drive access and more 

As a result, you'll be able to 
tackle a broad range of perfor- 
mance-sensitive and power-hun- 
gry applications both in single 


mvc meachrie to atm 


517| 294 30.8 


and multiuser environments, such as 3-D 
animation, geophysical simulation, re- 
gression analysis, CAD/CAM and LAN 
file service. 
Built-in i486” 
Upgradeability. 
ery Best of all, the AST 
23. 3 23: 2 Premium 386/33 
is designed with 
a modular Cupid- 
32™ architecture * 
for easy upgradeability. When you 
are ready for i486 power, just re- 
place the existing 386™ CPU card 
with the AST FASTboard™ 486/25. 
Of course, if you don't need 
quite so much power, AST offers 
several high-performance 386 and 
386SX™ systems. Such as the 25 
MHz, AST Premium 386/25. Like the 
AST Premium 386/33, it's designed 
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33 Miz, AST Premiuin 386/33 
25 MHz, AST Promium 386/25 
20 Mil, AST Promium/286C 

‘Wi Mitz, AST Premium 366/16 


16 Mitz, AST Premiwin 
‘Workstatlon/SH6SX 


for a natural extension to more powerful 
processing. The upgrade to i486 or 33 
MHz, 386 performance protects your 
computer investment. 

For more information, call 1-800-876- 
4AST or use our Bulletin Board Service 
number (714) 852-1872. 


Ir “i AST markets pr 
ide — in Europe and the Middle East call 44 1 568 350, in 
Japan call 81 3 818 0710; in the Far East call our Hong Kong off- 
33; in Canada call 416 826-7514; in Australia 


RESEARCH INC. 


The Power Of Choice. 
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°U.S. suggested list price, 


Prove to your boss 
why you need an 


HP ScanJet Plus. 


Cut out the photo and Presto! The page comes 

e illustrations on the left. _ to life, almost as easily as if 

’d scanned the images 

Put that dull, wordy youd 

-document downin front ™ with ee ScanJet Plus 
ofttheibdes. scanner. ich you can do 

for just $2,190* (In fact, all 

For the clincher, lay the _ those images came fresh 

e graphic elements in from our scanner.) 
place. 
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This is a small, but 
tasty, example of 
how much you can spice 

up your communications. 
With photos, illustrations, 
and, thanks to OCR, text. 
Its 8-bit power provides 256 
levels of gray and lets you 
scale images from 4 to 200% 
in 1% increments. 
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Our scanner also raises the 
quality of OCR. (And the 
optional sheet feeder raises 
the quantity.) And it’s 
equally at home in DOS or 
Macintosh environments. 


So call 1-800-752-0900, 


Ext. 714G for your nearest 
authorized HP dealer. You'll 





flyers, the best 
deal in town, 
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get much 
more appetizing documents, 
any way you slice it. 


There is a better way. 
|G | 
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floor-standing tower configuration, good 
for file-serving needs. 


SIGNS OF CREATIVE THINKING 

Inside, you find stronger evidence of origi- 
nal thinking. There are only eight expan- 
sion slots: four 16-bit and four 32-bit. The 
nice part about this is that the 32-bit slots 
will support 16-bit and 8-bit cards. An ex- 
tra fan mounted in the front of the case 
helps keep the card cage cool. 

The motherboard handles either 1- 
megabit (Mb) or 4Mb SIMMs. While it is 
designed to use 100-nanosecond SIMMs, 
these machines are usually shipped with 
80-ns. chips for an extra margin of safety 
against heat-related malfunction. (We en- 
countered no problems with our test ma- 
chine, which included one 100-ns. SIMM 
and two 80-ns. SIMMs.) 

Whereas many designs force you to add 
SIMMs in sets of two or four, Zenith lets 
you add them one at a time. You can also 
add a 32-bit memory expansion card; filled 
with IMb SIMMs, the motherboard and 
card together give you a full 16MB of 
RAM. You need 4Mb SIMMs in order to 
teach the system maximum of 64MB of 
32-bit RAM. 

Perhaps the most interesting feature of 
the computer is its memory cache. Ze- 
nith’s own cache controller comes with an 
apparently paltry 16K of static RAM, rated 
at a zippy 15 ns. Despite this small cache, 
the machine took the top honors in the 
Floating-Point Calculation benchmark 
test. The reason for the extra speed is the 
new 16-layer cache write queue; rather 
than only buffering memory reads, this de- 
sign lets the machine hold more data be- 
fore being forced to write the cache back to 
the slower system memory. If you happen 
to decide that you really need a bigger 
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Zenith Z-386/33 
Zenith Data Systems, 1000 Milwaukee Ave., 
Glenview, Il. 60025; (800) 553-0331, (312) 699- 


4800. 

Let Price: With 2MB RAN, 1.44MB 3.5-inch 
floppy disk drive, DOS 3.3, Microsoft 
Windows/386, $7,999; with 3MB RAM, 150MB. 
hard disk, VGA monitor, 80387-25 coprocessor, 
$14,996; with 4MB RAM, $15,395. 
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33-MHz 386 PCs 


y EDITOR'S CHOICE 


® Compaq Deskpro 386/33 
® Northgate Elegance 386/33 


For anyone interested in a 386 
running at 33 MHz, the most 
important factor is performance. In 
fact, the margin that separates the 
fastest from the slowest machines is 
so small that you can’t go wrong with 
the majority of machines here. 

Four machines, however, 
distinguished themselves as the 
fastest: the Northgate, ALR, 
Compag, and Everex. All four have 
gone a step beyond the usual Intel, 
Mylex, and AMI motherboard 
designs in favor of their own, and this 
extra engineering sets them apart. 

In aclass by itself is the Compaq 
Deskpro 386/33—possibly the 
finest personal computer Compaq 
has produced to date, albeit the 
most expensive. Our standard- 
configuration machine with 4MB 
RAM, VGA, and an 80387-33 math 
coprocessor has a list price over 
$18,000 before figuring in the 30 
percent discount that comes from not 
ordering direct, as you do with 
Northgate. That price also includes a 
320MB ESDI hard disk, the next 
standard disk option Compag offers 
after its 84MB hard disk and well 
above the 100MB hard disk we 
specified for our standard 
configuration. Despite the price tag, 
the Deskpro is the most versatile 
PC in this roundup, offering 
simultaneous support of both a 
Weitek 3167 and an Intel 80387-33, 
up to 1.3 gigabytes of internal mass 
storage, and 32-bit RAM memory 
expansion up to 16MB. 

On top of all this, with 16-bit 
VGA circuitry integrated on the 
motherboard, the Deskpro screamed 
its way through the PC Labs 
video benchmark tests. While 
motherboard-bound VGA capability 
ordinarily discourages upgrades to 
Super- VGA-quality graphics, 
Compagq’s circuitry compensates by 
supporting the company’s Advanced 
Graphics system, a dedicated, 
interlaced graphics scheme that 
supplies 256 simultaneous colors in 
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1,024-by 768-pixel resolution. 
Compaq’s ESDI hard disk controller 
(running at 15 MHz) plus a 300-watt 
power supply make the Deskpro 
386/33 the best available PC for file- 
serving, graphical, and intensive 
disk- and processor-based 
applications. Just plan your 
expansion plans carefully— 
Compagq’s Fixed Disk Expansion 
Unit sells for a prohibitive $6,399, 

Price should not be a compelling 
factor when performance is at stake. 
But neither can it be ignored—and 
with the Northgate Elegance 386/33, 
it isn’t. For $7,899, you get 4MB 
RAM, a 150MB ESDI hard disk, a 
Princeton Graphic Systems VGA 
monitor, an 80387-33, and DOS 
4.01. This first-rate system includes 
the usual Northgate amenities: 1 year 
of on-site service, overnight shipment 
of replacement parts, of excellent 
documentation and support, plus an 
OmniKey keyboard. 

The Elegance 386/33 also 
demonstrated the fastest processor 
time of the pack, which is largely due 
to the engineering behind Northgate’s 
64K write-back cache. For even 
faster performance, the cache is 
expandable up to 256K. Since 
Northgate does not shadow ROM 
BIOS in RAM, 384K of memory 
remains available. This practice 
makes the performance results of the 
Elegance 386/33 even more 


impressive. 

One word of advice: the Video 
Seven VGA card in the Elegance 
386/33 was not exceptionally fast. 
Alternatively, consider another VGA 
adapter from Northgate. 

Honorable mentions go to the 
Everex Step 386/33 and the ALR 
FlexCache 33/386. These two 
machines are dedicated to speed and 
are among the fastest CPU 
performers. ALR and Everex, 
respectively, give you 4MB RAM, 
VGA, and an 80387-33 for $11,666 
(1SOMB hard disk) and $11,342 
(160MB hard disk). 


y S77 


Introducing Artline? 
The Graphics Illustrator That Manipulates Type Down To The Letter. 


Twist it! Turn it! Anyway you want it. With Artline, you can 
produce high-quality text effects and original graphics you 
never thought possible. All on your PC! 
Choose a typeface, draw free-hand, trace an image. Then 
i take your graphic design even further. Scale it, rotate it, color 
Fs it, pattern it, mirror it, copy it...well, you get the picture. 
You can partner Artline with GEM’ 
Desktop Publisher, Xerox" Ventura Publisher* and Aldus’ Page Maker* for 
logos, headlines and illustrations. And it’ll work with almost any printer. 
Artline. The ideal design tool for the most innovative, high-quality text 
and graphics. It’s revolutionary. In every sense of the word. 
For more information, contact your . 7 
nearest dealer or call (800) 443-4200. CE M ae 


All artwork shown was created using Artline. 





From (1) DIGITAL RESEARCH’ 


GEM, PAPAL Research nd Nhe Dei) Resear ee re registered trademarks and GEM Artlinc and GEM Desktop Publisher are tendematicn of Digital Research Inc. 
Other product names are registered trademarks of their respective owners. Copyright © 1988, Digital Research Inc. Al! rights reserved 
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A non-screen chari processor thal knows about charts and diagrams, not 
just another “screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated 10 data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 


Mailrooa 
aenda to 
ceotral files 


Ceotral filse: 
coaplate 
*Loat Order” 


fora 
i—»> Io additi 
Log Conpleint anit copi 
for nansg 


Automatic Fully automatic text centering within shapes. Fully automatic line routing & re- 
routing. Fully automatic placement ot text along lines. 


Fast. Written in assembly language for speed. 

Large Oiagram size limited only by available memory. Supports LIM expanded memory. 

Diagram too large tor your printer? EasyFlow automatically breaks the diagram up & prints 

it in page size pieces. } 
Standard. All standard data tlow and tlowcharting shapes included. Other shape libraries | 
are available. | 


User triendty Don't take our word for it. PC Magazine says ““EASYFLOW lives up to its name. 
it's hard to imagine any easier and more flexible way to produce basic and even complex 
flowcharts"". 

Mouse. Optional but fully supported. 

it works Over 50,000 copies sold. Two of the ''big eight’ accounting tirms have world wide 
site licenses for the use of EasyFlow, 

it prints. On most pcpular printers including IBM. Epson, Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, pestscript printers and many others 

it plots. On HP7440, 7475, 7550 and 75B5B plotters 

Documented: 130 page manual plus over 150 screens ot context sensitive help. 

Rush delivery: Order by noon today (eastern time) and you'll have it lomorrow Rush delivery 
charge 1s $10.50 (instead of $2.00) and 1s available only to continental USA and Canada. 
EasyFlow works on IBM PC's, IBM PS/2 and compatibles. Requires 512K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercules monochrome compatibte adapter card 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). 

Payment by M.0., check, VISA MasterCard or Company PO. 


This chart 
fragment was 
Produced on an 
H P LaserJet Plus 
and is actual size ff | 
and unretouched. 





Haven Tree Software Limited 
PO Box 1093-P 
Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Telefax(G3): (613) 44-9632 
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Information: (613) 544-6035 ext. 49 | | 


33-MHz 386 PCs 


cache, expand it to a full megabyte. 

You also get the DTC ESDI hard disk 
controller. The unit supplies on-board disk 
caching to boost hard disk performance: 
the Zenith ranked seventh-fastest on our 
BIOS Disk Seek tests. 


SOFTWARE EXTRAS 
Zenith’s version of DOS—DOS 3.3 
Plus—includes a collection of handy ex- 
tensions and utilities, such as a hard disk 
compacting program that eliminates file 
fragmentation and improves performance. 
You also get Zenith’s Monitor program in 
ROM, which allows having access to the 
system configuration, poking around 
memory, and generally getting at other 
technical items. For the security-minded, 
the ROM setup program lets you imple- 
ment a password before system boot-up. 

A few minor complaints include a 


The Zenith Z-386/33 
is thoughtfully 
designed, and loaded 
with extras that make 
it both fast and 
useful, most 
noticeably Zenith’s 


innovative memory 


cache scheme. 





mushy keyboard with little tactile feed- 
back, a tiny power switch stuck far away in 
the back of the case, and a somewhat 
skimpy standard warranty. You can 
choose either a full-year policy covering 
parts and labor or convert it to 3 months of 
free on-site coverage. Other warranty op- 
tions are available at extra cost. 

The Zenith Z-386/33 is well built, 
thoughtfully designed, and loaded with ex- 
tras that make it both fast and useful. If you 
are not stuck at the bottom of the price 
scale, or if you are required to limit your 
search to top brand names, then make sure 
to put the Zenith on your list. a 
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PC BRAND 


Chosen* 1 For 
Customer 
Service and 


mlelejereva 


"PC BRAND is the LL Bean of the personal 
computer mail order. 
PC BRAND wants no unhappy customers, 
and it’s service and support policies help to 
insure that." 

-Persoual Computitg’s 10 Best Mail 


Order Compatties , Feb, 1989 









PC BRAND offers 
you more... 


Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver the 
tangibles. 


Free freight ¢ Fast delivery 
*No credit card surcharges 

* A 30-day Money-Back Guar- 
antee on every system we sell 
*Toll-Free Customer Service 
andTechnical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 

¢ And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 


Call PCBrand today. 


For the best selection... 

the best products...at the best 
price, you can't do better than 
PC Brand. 


Call PC Brand today! 


TURN PAGE 
FOR PC BRAND SYSTEMS 
..AND NAME BRAND 
PERIPHERALS 


Outstanding Quality 


PC BRAND Chosen #1 For Customer Service and Support. 


"'PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


ixe}]BRAND 


YourBest Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 





PCV20AD-I $539 


15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 


Standard System Features: 
* 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
© 512K RAM standard. Expandable to 640KB 
® One 360K Floppy Drive * 84-key AT Style Keyboard 
© 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
® AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
Accomodates up to 4 HH Mass Storage devices 
* Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-II_ With 512K, Hard Disk Drive, Monitor & Video Card 








PCBRAND 286/12 $799 






5 Now Using C&T 
| "Neat" Chip Set 








te € ant = proce . 
a 
12 MHz Clock, Zero Wait Operation, 


Norton SI 15.3 »>Landmark™ Speed 15.1MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

© 80286-12 Processor Operating at 12MHz with Zero Wait States 
delivering 15.1MHz Effective Throughput 

© 512K RAM expandable to 4MB on the System board using 
256K or 1MB 100ns RAM 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

* Enhanced 101-key AT Style Keyboard 

© High Capacity System Power supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

* User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (5 16Bit & 3 SBit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Full size 5S drive case ¢ Factory Installed RAM Upgrades 

* Custom configurations w/Name Brand peripherals of your choice 

© Compag® Style LCD or Plasma Portable 

* Full or Mini Size Towe Case 


Standard Pre-Built Configurations: 





286/12 With 512K, Hard Disk Drive, Monitor & Video Card 


aoe ee ge (ie are 
TIRLL VA RL 1:1 MFM VARLE 
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Unbelievable Price 





PC BRAND 286/20 $999 PC BRAND 386/SX-16 $1099 






Ideal Novell Server! 


20 MHz Clock, Zero Wait ry a 
Norton SI 23.0 eLandmark= 26.7MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80286 Processor Operating at 20MHz w/Zero Wait States in 
interleave mode delivering 27MHz Effective Throughput 

© $12K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 100ns RAM 

© 1.2MB S.25" or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

¢ AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

° User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design (S 16Bit & 3 BBit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© Full or Mini Size Tower ® Case ¢ Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand peripherals of your cholce 

© Compag® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


286/20 w/512K, Hard Disk Drive, Monitor & Video Card 
Seffner naar] [2 
1:1IRLL {1:1 RLL | 1:1 MFM | 1:1 REL | 1:1 Es! ESD 


ed 
[Bok su | siera | sr | sa | ssr_| ssi87 
Rennes] sur [soa | sor | sase | seo | st 




















det) deheabeobes) incethadine tacbcknlas! tadhelieed TOPS 


BEES SSE 





16 MHz Clock, Zero Wait Operation 
NortonSI 18.7 «Landmark~ 18.3MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80386SX Processor Operating at 16MHz delivering 1EMHz 
Effective Throughput 

© S12K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 80ns RAM 

© 1.2MB S,25" or 1.44MB 3.5" Diskette Drive 

ei: Inferleaving Dual Hard Drive /Floppy Drive controller 

Enhanced 101-key AT Style Keyboard 

¢ High Capacity 200 Watt System Power Supply 

Real Time Clock/ Calendar with S Year Battery 

© 80387SX Co-Processor Support 

© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© 8 Slot motherboard design (S 16Bit é 3 8Bit) 

© Medium foot print case with 5 Disk Drive bays 
(Shown with optional Mini Size Tower ® Case) 

Options: 

© Full or Mini Size Tower ® Case © Factory Installed RAM Upgrades 

© Custom configurations w/Name Brand peripherals of your choice 

® Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


Sarabande 
1:1RLL 1:1 RLL ee ima 1:1. ESDI 1 ESD 
ee ee 
[aca | siee7 [sara | sair7_| sown | sr7 | 257 | 
fxn | sr [ sae | saer | so | soe | 5007 | 












TURN PAGE FOR MORE PC BRAND SYSTEMS... 





FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES. 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 
PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-S200. Open Mon thru Fri.:8am to =< a= 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-18 
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Amazing Performance 


"Faster Than a Speeding Bullet!" 


Cover Story Nov, 1988 


"PC Brand offers the best low cost alternative around" 
-PC Magazine Feb.14, 1989 





‘_PCBRAND 386/20 $1649, 





20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 « Landmark Speed 26.1MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 
© True 20MHZ Intel 80386-20 CPU Operating with Zero Wait States 


delivering up to 26.1MHz Effective Throughput 
© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or 1MB 100ns RAM 
© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 
© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESD! Configurations 
« Enhanced 101-key AT Style Keyboard 
© High Capacity 200 Watt System Power Supply 
© Real Time Clock /Calendar with 5 Year Battery 
© 80287, 80387 Co-Processor Support 
© AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 
© 8 Slot motherboard design (5 16Bit & 3 8Bit) 
© Medium foot print case with 5 Disk Drive bays 
Options: 
© Full or Mini Size Tower ® Case 
® Custom configurations w/Name Brand peripherals of your choice 
© Compaq® Style LCD or Plasma Portable * Weitek Co-processor 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 
Beeler dk soy lod ald 
| Mono _| $2125 | $2225 | $2350_| szaso_| samo _| $2455 _| 


GAs] sm] sno] 505 | saas | ses [eto] 
P aca [eons [sess | sano | 2750 | som [sem] 
Frenne] 25 [ soass_| sro [sen | seo [ses] 





PC BRAND 386/25 $1849 





25 MHz Clock, Zero Wait Operation 

Norton SI 28.2 »Landmark Speed 33.6MHz 
Norton SI 31.6 *Landmark Speed 43.5 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
interleave mode delivering 34 to 44 MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB RAM 

© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

® 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 
977.6 KB/SEC Caching Controller w/ESD1 Configurations 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

® 80287, 80387 or Weitek Co-Processor Support 

® AMI BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

* User configurable I/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

* 8 Slot motherboard design (5 16Bit & 3 8Bit) 

* Medium foot pnnt case with 5 Disk Drive bays 

Options: 

© 32KB or 64KB Cache Processor * Weitek Co-processor ® Tower ® Case 

* Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD or Plasma Portable ¢ 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 
S=|= With Hard Disk Drive, Monitor & Video Card 
MB-25MS t10MB-25Ms| 150-17ms | 320-1665 
DIRLL VIRLL a <= 
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CRT displav 1s courtesy of RIX Softworks.Inc. Irvine, CA. 
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Exceptional Support 


| 386/33 CACHE _—‘$2799__ I@BRAND 


Fries aca YourBestChoice 

. forQuality Systems 

Toll-Free Support 

Toll-Free Service 
Free Freight 


9-YearWarranty 
286/386 PORTABLES fom om $17 
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33 MHz Clock, Zero Wait Operation 


NortonSI 45,9¢ Landmark 58.7MHz w/32K or 64K Cache 286 & 386 Systems 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard ¢512K,1.2MB Drive, 
Standard System Features: LCD Bockilt Display 
¢True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States Optional EGA i 
Delivering up to 58.7 MHz Effective Throughput ‘ 
* Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard, Plasma Display 
Field Upgradable to 64K 
© 1024K RAM Standard Expandable to 16MB 
¢ 1.2MB 5.25” or 1.44MB 3.5" Diskette Drive 
© 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller, All feature: 
977.6 KB/S5EC Caching Controller w/ESD1 Configurations © 640 x 400 Backlit 
* Enhanced 101-key AT Style Keyboard Supertwist LCD by TOSHIBA ~ 
¢ High Capacity 200 Watt 5ystem Power Supply (WGA 16 Grey Scale Plasma version Now Available)” 2 
¢ Real Time Clock /Calendar with 5 Year Battery * Monographic & Color operating 
© 80387 or Weitek Co-Processor support modes, VGA Optional 
© Phoenix BIOS With Full MS/DOS, 05/2, XENIX, NOVELL, 3COM ¢ External Monitor Support 
and PCNET compatibility © 2 Available expansion slots 
© 8 Slot motherboard design * 86-key keyboard VATS, 
* Full size case with 5 Disk Drive bays * Accomodates two 5.25" or Aon yp ih I} if 
(Ghown with Optional Full Size Tower ® Case) 3.5" Floppy/Hard Disk Drives 
Options: © 200 Watt 112/220 Autoswitch Power 
© Custom configurations w/Name Brand peripherals of your choice © Serial, Parallel, Game Port, Clock/ 
© Weitek Co-Processor ¢ Tower ® Case ¢ Factory Ram Upgrades Calendar Standard 


Standard Pre-Built Configuration: Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 


pmee] 2612 | e620 [3e6/sx-io] 0620 | 38625 | 
[ireery| areas | soe | se | ae 


386/33 With Hard Disk Drive, Monitor & Video Card 


Dn 66MU-25MS_ | 71MB-18MS |1]0M0-25MS | 150MB-17MS/320MB-105 
TIRLL 11 MFM A IRLL DIESDI__“] 11 ESD 
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+ Norton SI3,0 CRT display is courtesy of RIX Softworks,inc, Irvine, CA. "386/20 and 386/25 Systems come with 1024K. 


To Order Call 1-800-PC BRAND 








(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 Se = 


PC Brand, Inc.954 W. Washington St., Chicago, 1L,60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200. Open Mon thru Fri.:8am to 6pm Central .MasterCard, 
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-5ERV PCM 8-18 
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Shop PC Brand Today. 








NEC 

Multispeed HD...... $1995 
Ultralite w/1MB sow Call 
TOSHIBA 


1000; 512K, 80C88, 1 FDD ..nsccsscsessersstnterteees oe $679 
1600 BACKLIT, 80C86-12, IMG, 20MB HD.FDD ...3240 
3100E cas Plasma 80086-12, ‘MD, 20MB HD.FDD 2805 
3200; EGA, 80286-12, IMB, 40MB HD, FDD .........3595 
$200/40 VGA, 0386-20, 2MB, 40MB HD, FDD, ...6115 
ZENITH 








Supersport 286,20Meg . -Call 

Supersport 286,40Meg . Call 

Supersport 88, 20Meg ... Call 
Other Makes and Models Call 

MAGNAVOX 

7BM623 12” Amber TTL Monochrome 






7BM749 14" VGA White Flat Screen 
M8762 13” RGB (640x200) Color ... 
M9043 13” EGA (640x400) Color... 
9CM082 14" VGA (640x480) .31DP Color... .41S 
MITSUBISHI 

XC-1410 14° EGA (640x350)... 
AUM-1381 14" Diamond Scan 
HL6605 15" CAD Monitor... 
HL6905 19" CAD Monitor... 
NEC 

Multisync 2A 14” (800x600) VGA... 
Multisync GS 14” Mono ...... 0-0 1 
Multisyne 3D 14" (1024x768) BGA/VGA ..679 
Multisync 4D 16” (1024x768) .28DP ......Call 
Multisyne 5D 20° (1280x1024) .31DP ....Call 
PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome ....$249 
Ultra 16 16" Multifreg. EGA/VGA..........879 
Ultrasync 14” Multifreg. EGA/VGA ......S20 
PRINCETON PUBLISHING LABS 
Multiview 15” Full Page Monitor w/adapt..$890 
RELISYS (op Rated by Infoworld and PC World) 
RE-9513 14° VGA(720x480).31DP Color ....$369 
SEIKO 











M1430 14" (1024x768) Dualfreq .......... $549 
SONY 

CPD1304 14” .25DP(1024x768) Multiscan .$689 
CPD1320 13” (640 x 480) VGA ...seccsseeereee 485 
ZENITH 

ZCM-1490 14” Flatscreen Enhanced ..... .... $619 


NEC 14"Multisynec 2A 





ATLL 

2400ETC Internal Modem w/MNPS5 ...$165 
2400ETC External Modem w/ MNP5 ...205 
HAYES 

1200B Int. w/Smartcom. 
2400B Int. w/Smartcom 
1200 Ext. Modem 
2400 Ext. Modem . 
PC BRAND 100% Hayes Compa‘ 
1200 Baud Internal w/Bitcom ... 
1200 Baud External ... ey 
2400 Baud Internal wi Bitcom Ps 
2400 Baud External .. ee 
US ROBOTICS 

Courier HST /9600 ....sscssnvesssseessssesnsseesees SIID 
Courier V.32 9600 Baud Ext.w/MNP5 .. 889 
Courier HST Dual Standard Modem......99S 
Courier HST/IX 9600 Modem 925 














TAPE BACK-UP 


SPECIAL 





VIDEO CARDS 
ATI 
VGA Wonder w/256K .. 
VGA Wonder w/ 512K .. 
PARADISE 
Autoswitch 480 EGA .. 
VGA sanccceieers 
VGA+ 16 16 Bit 
VGA Professional W/SL2K 
PC BRAND 
Mono Graphics w/Printer Port .... 
Color Graphics w/Printer Port 
EGA (640x480) Autoswitch .. 





VGA 16 Bit 
VIDEO SEVEN 
Fastwrite VGA . 
VRAM VGA ..... 
VRAM VGA w/512K .. 
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FLOPPY DISK DRIVES: 
360K 5.25" HH Black ... oe 
720K 3.S° HH w/S.25" Mounting . 
1.2MB 5.25" HH Grey ... 
1.44MB 3.5"HH Grey w/5: 25" Motinting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Floppy ......$199 
HARD DISK DRIVES: 
IOMEGA 

B120I Single 5.25" 20MB Int. .. 








$765 











B1441 Single S.25" 44MB Int 998 
B244X Dual S.25" 44MB Ext..... 1998 
MINISCRIBE 

71MB 18MS M3085 ......cessscssseeeessseecesveeurs $95, 


150MB 17MS _M3180E ESDI 1/2 Hgt ..1195 
320MB 16MS M9380 ESDI Full Hgt. .... 1550 
640MB 16MS M9780 ESDI Full Hgt. ....2850 
PRIAM 

130MB 20MS ID130AT Full Height ....$139S 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
330MB 20MS 1D330PS INT. for PS/2 ...1895 
330MB 20MS ID330EC ESDI w/CNTRL 2250 
SEAGATE 

20MB 65MS $T225 w/XT Controller ...$249 
20MB 65MS SF225... 
20MB 35MS ST125 w 
20MB 35MS ST125 ....sscsassessoees sivesenrte 
30MB 65MS $1238 w/XT Controller 
30MB 35MS $T138..... Sa eyEr reed LO} 
30MB 35MS ST138 w/XIC Controller Aen 355 
AOMB 28MS ST25 1-1 cessesscsooesasaes 
40MB 24MS ST151 .... nesses 
80MB 28MS ST4096 Full Height 
TOSHIBA 

60MB 25MS MK134 RLL... 
110MB 25MS MK72 RLL 
156MB 23MS MK-156FA ESDI Full Hgt "1095 


If the drive you require Is not listed here please 
contact our sales department for a quote! 


TAPE BACKUPS 


60MB Archive Int. or Ext. w/Cntrl. ....$590 
60MB Maynard Maynstream Portable ..889 
150MB Archive Internal oe 
150MB Archive External .... 

150MB Maynard Maynstream Portable 
2.2GB Maynard Maynstream Portable ....... 





























save Time. Save Money. 


SCANNERS/DIGITIZERS. 


Complete PC Half Page Scanner.........$189 
Complete PC Full Page Scanner ...s.00575 
DFI HS3000 Plus Gray Scale Hand Scan.......219 
Hewlett Packard Scanjet Plus ... oa 
Microtek MS II wcsesecescosessnnsecarseesesenanees 
Microtek MSF300G w/256 Grey Leet 1495 
Microtek MSF300Q w/64 Grey Levels.....1275 
Summasketch 12X12 ... ° 
Summasketch 12X18 ... 


PRINTERS* = =) 


BROTHER 

HL 8E Laser (HP LJil, HPGL) ............. 

EPSON 

LX810 180/30.....189 LQ510 180/60....... 

FX850 330 /88.... 345 FX1050 264/54... a 

LQ850 330/88...Call LQ1050 330/88....Call 

LQ950 264/88...Call _LQ2550 400/108..Call 

KODAK DICONIX 

150Plus 150/50 ..315 300WP 310/73 .....439 

HEWLETT PACKARD 

Deskjet Plus ....710 Laserjet II scores. 1720 

LASER JET ACCESSORIES 

CPI Superfont Cart. adds 150 fonts. .....295 

CPI M8 Memory Kit. 319 CPI 2M MemoryKit. .549 

PRINCETON PUBLISHING 

PS-388 Postscript board .....eeecsssesee 2250 
Adds Postscript to your HP LASERJET! 

NEC 

P2200XE 192/54 335 P9XL 400/140 ....1030 

P5200 265/90 ....530 P5300 Wide .........675 

LC890 Laser ....3190 LC890XL Laser ..4495 

OKIDATA 

ML320 300/62 ..345 ML321 300/62 .....479 

ML380 180/60.. .359 ML390 270/90 .....475 

ML391 270/90 ..655 ML393 450/120. .995 

PANASONIC (New Models Listed) 

1180 192/38....... 189 1191 240/48. 

1124 192/63.......339 1524 240/80 .. 

TOSHIBA 

321SL 216/72...Call 341SL Wide Carr ...Call 

351SX 360/120.Call Express 311 .........Call 






$1875 














PC BRAND- YOUR 
#1 LAN SOURCE ! 
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NOVELL NETWORKING 
NOVELL 
4 User ELS 286 Level 1 . $429 
8 User ELS Level Il (Version 899 
Advanced Netware 286 (Ver. 2.15) ......1795 


SFT Netware 286 (Ver. 2.15) 
Netware 386 ... 


Disc Coprocessor ‘Board 379 
NE2000 Ethernet File Server Board ........399 
NE1000 Ethernet Card .... 3 





GATEWAY (PC Mestre Editors Choice) 
G/ Ethernet AT . $435 






G/NET .cssssoeee 202 269 
G/ Ethernet for PS/2.......ssssssssssssersseessseee Call 
STANDARD MICRO 

PC130 Arcnet Board... 





PC270 Twisted Pair Arenet Card. a 
PC500-WS 16 Bit Work StationBoard ....375 
PC550-WS 16 Bit Twisted Pair Work Station Bd .. 395 
PC550-FS 16 Bit Twisted Pair File Server Bd 495 
PS110 Arcnet Board for PS/2 
PC500-FS 16 Bit File Server Board 
ARCNET Passive Hub... 
ARCNET Active Hub .... 
ARCNET Twisted Pair Active Hub ....... 429 
TIARA 

4 Port Passive Hub . 
8 Port Active Hub... 











199 
Lancard/E 8Bit Twisted Pair ETHERNET 329 
WESTERN DIGITAL 
Ethercard+ w/Novell Drivers ........0: 
Ethercard+ Twisted Pair Ethernet Board....... 
Ethercard+ A for PS/2 ...... 
UNINTERRUPTABLE PO 
ELGAR 
1DS1100 1000 Watt UPS 
IPS 500 Watt UPS ........000 












PTI 
DataShield Turbo/2 625 Watt .. 





ig@ BRAND 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different hardware and soft- 
ware products, Call for prices on products not listed. 


SOFTWARE 


ALDUS Pagemaker 
ASHTON-TATE DBASE IV 
BORLAND Quattro ..... 
CENTRAL POINT PC Tools Deluxe 5.5....... 
LOTUS 123 3.0 ceossscsrorseren 
MICROSOFT Excel 2.1 
MICROSOFT Windows 386 
MICROSOFT Word 5.0 
SYMANTEC Q&A 3.0 .. 
WORD PERFECT word Perfect 5 .... 
XEROX Ventura Publisher 2.0 .... 


SERIAL MOUSE 













CO-PROCESSORS/BOARDS 










INTEL 

Aboveboard Plus w/512K.... : 
Aboveboard Plus I/O 512K .. 469 
Inboard 386 for PC w/IMB 595 
Inboard 386 AT ....sssssssssseeee +0 B59 
BOB 7-2 crsarcersnessreee 129 808741 ...... weereee 189 
80387-16 ...rcccccesee 349 80287-10 ..scsssorsesoree 229 
B03B7-25 cssesrceeee 495 803B7-20 cosecseereeeee 399 
80387-SX 339 803B7-33 c.scsssssseoree O59 





*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1- 800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 


Has 


PC Brand, Inc.954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Int'l Voice# 312-226-5200.Open Mon thru Fri :8am to 6pm Central .MasterCard, 
VISA, Discover, Checks, & Approved PO.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: 1-800-662-SERV PCM 8-18 
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Now QuickPascal makes this 
software go even faster. 


Even the quickest minds tend to brake 
suddenly when confronting new languages. 
ah Enter new Microsoft® 
), QuickPascal Compiler. 

A only comes ay fa 
not easy, intul- 
tive and 100% headache-free. 

q For example, our new 


pects QuickPascal Advisor 
“offers on-the-job training: by 


cutting and pasting sample code you can learn 
oe Pascal from scratch. And if you 
do hit a snag, the Quick Advisor can straighten 
everything out right on the spot. 

To accelerate your thought processes 
even more, all of our Ne gree lessly 
integrated; no other al offers you easier 










: 


access to your editor, debugger and compiler. 
What's more, QuickPascal is the first 


PC Pascal to offer Object Oriented Program- 
ming, or OOP With objects, you can easily 
assemble whole programs from modular build- 
ing blocks of code and data. And once you know 
Pascal, OOP is a snap.Which means, you get 
maximum productivity with minimum effort. 

Naturally, our Pascal is also fully source 
compatible with Turbo Pascal? 

So stop by your Microsoft dealer soon. 

You'll find our software is on the same 
wavelength as yours. 


Making it all make sense: 


Customers in the U.S, call (800) 426-9400 [n Canada, call (416) 673-7638. Outside North America, call (206) 882-8661 © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft and the 
Microsoft logo are regystered trademarks and Corporaton. Turbo. 


Making it all make sense is a trademark of Microsoft 


Pascal ts a registered trademark of Borland International. 


_ Feeble 


Easier to learn than 
C or Pascal, BASIC Is 
ultimately more powerful 


in many ways. This review 
of ten systems—from 
simple interpreters to 
sophisticated 
compilers—reveals how 
far BASIC has come from 
its humble beginnings. 





by Ethan Winer 

For many people, the first exposure to programming is 
with the BASIC interpreter that comes bundled with 
DOS. Because it is included at no extra cost, BASIC (Be- 
ginner’s All-purpose Symbolic Instruction Code) is 
known and used by more people than any other program- 
ming language for personal computers. And no other PC 
language has grown as much as BASIC in recent years, 
both in popularity and capabilities. 

With the introduction of sophisticated compilers from 
Microsoft and several other companies, BASIC in many 
ways is now more powerful than even C or Pascal. It of- 
fers, for example, more built-in commands than any other 
language, including powerful graphics, music and sound, 
and complete support for interrupt-driven communica- 
tions—while remaining much easier to learn. 

Nonetheless, BASIC has been the target of much un- 
fair and abusive criticism in recent years, with partisans of 
other languages claiming that it is a “‘toy’’ language that 
encourages poor programming habits. Such a generaliza- 
tion is unfortunate, because the current generation of 
BASIC compilers are very serious products that fully 
exploit the capabilities of the PC. Many commercial pack- 
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ages are written in compiled BASIC, 
among them a number of communication 


programs. 


HUMBLE BEGINNINGS 

BASIC was developed at Dartmouth Col- 
lege in 1964 by John G. Kemeny and 
Thomas E. Kurtz. From the start it was de- 
signed to introduce beginners to program- 
ming concepts but shield them from the in- 
tricacies of the computer’s internal 
operation. What made BASIC so revolu- 
tionary for its time, however, was that it 
interpreted each instruction while a pro- 
gram ran. 

The purpose of any computer language 
is to translate a program’s source code into 
commands the computer’s microprocessor 
can actually execute. With a compiled lan- 
guage, the source text is generally created 
with an editor, saved to disk, and then pro- 
cessed—that is, completely translated— 
by the compiler before it is run. If the com- 
piler detects any errors (for example, in 
syntax), the programmer must restart the 
editor, load the source program, and go 
through the process all over again. 

Contrast this with the original BASIC 
interpreter, in which programs may be cre- 
ated and run directly from within the edi- 
tor. Syntax errors are detected as each BA- 
SIC statement is entered, and runtime 
errors (such as an attempt to divide a value 
by zero) are reported while the program is 
still in the editor. This immediate feed- 
back—coupled with simple, English-like 
commands—quickly helped to establish 
BASIC as the easiest language to learn and 
use. 
Interpreted BASIC, however, is not 
without failings. To begin with, each in- 
struction must be deciphered at the time 
the BASIC program runs, which takes a 
fair amount of time. If a given BASIC in- 
struction is executed, say, 20 times, the in- 
terpreter will have to translate it that many 
times. Two other important limitations are 
that each program statement must be se- 
quentially numbered, and there is no way 
to establish program variables as private to 
a given procedure. 

Of course, in many situations it doesn’t 
really matter if a program nuns at the high- 
est possible speed. Who cares, after all, if 
it takes I millisecond or 50 to print the 
message ‘‘Press any key”’ to the screen? 
And programs that frequently access a disk 
are often limited more by the speed of the 
disk drive hardware than by that of the lan- 
guage. Furthermore, careful planning can 
minimize the need for private procedures 
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interpreted each 
"instruction while a 
program ran— 
offering immediate 
feedback. 


and local variables (features previously 
available only in C and Pascal) in all but 


the largest programs. 


THE BASICS OF BASIC 

All programming languages embody two 
important elements. The first is the pro- 
gram itself, which consists of statements 
and instructions that tell the PC what ac- 
tions it is to perform. A program, for ex- 
ample, might print a message on-screen 
that asks the operator to enter a customer's 
name. Once such a message has been dis- 
played, another instruction might be to ac- 
cept user input from the keyboard until the 
Enter key has been pressed. Other instruc- 
tions could then create a disk file and store 
the name that was entered in that file. 

The second element in a computer pro- 
gram is the data that is to be acted upon. 
This data can consist of either numeric val- 
ues or text. Examples of numeric data are 
dollar amounts, the number of records in a 
file, or a temperature measurement. In 
BASIC, text data is referred to as strings, 
which consist of information such as 
names, addresses, and other alphanumeric 
characters. 

Most versions of BASIC support sever- 
al types of numeric and string data. Micro- 
soft’s QuickBASIC 4.5, for example, of- 
fers integer and long integer whole 
numbers, as well as two types of floating- 
point numbers. An integer can hold any 
value between — 32,768 and +32,767, 
while a long integer can range from 
—2,147,483,648 to +2,147,483,647. 
The two types of floating-point numbers 


are referred to as single-precision and dou- 
ble-precision, and their values can range 
between approximately plus or minus 
3.37E+38 (in other words, 3.37 x 10°) 
and plus or minus 1.67E+308. String data 
under QuickBASIC 4.5 can be of either 
fixed or varying length, and any single 
string can have a length of up to 32,767 
characters. 

There are two primary reasons for of- 
fering more than one type of numeric data. 
One consideration is the amount of com- 
puter memory required to hold each value. 
In many programming situations, very 
large (or very small) numbers are not nec- 
essary, and integers occupying only 2 
bytes of memory will be sufficient. Inte- 
gers are also the only numeric type native 
to the 8088/80286 series of microproces- 
sors, thus allowing calculations to be per- 
formed extremely quickly. 

Long integers require 4 bytes each, as 
do single-precision values. For each dou- 
ble-precision number used in a program, 8 
bytes of memory will be needed. Howev- 
er, to obtain the wide range of values sup- 
ported by single- and double-precision 
numbers, a complicated system is em- 
ployed. Therefore, the second reason that 
BASIC offers more than one numeric data 
type is because of the time required to ma- 
nipulate floating-point values. 


VARIABLE VERSATILITY 

Before we look at some sample BASIC 
programs, there is one more important 
concept to understand: variables. Unlike 
the simple memory feature of a four- 
function pocket calculator, a BASIC pro- 
gram can remember nearly any number of 
text or numeric entities. The programmer 
simply makes up a name for each variable, 
whose contents may then be stored and re- 
trieved when needed. 

Now let’s take a look at a simple BA- 
SIC program that first asks you to enter 
your age, and then tells you how old you 
will de in the year 2000: 


CLs 

PRINT "Pleese enter your ege"; 
INPUT Age 

NewAge = Age + 11 

PRINT “In the year 2680 you will 
be*; NewAge; “years old.” 


Even though this is obviously a very fun- 
damental calculation, the concepts em- 
ployed here can be extended to programs 
of nearly any complexity. As you can see 
by examining the program listing, only 


five instructions are required. 

The first command is CLS, which tells 
BASIC to clear the screen. This is exactly 
the same as DOS’s own CLS command, 
and it is used merely to ensure that any 
messages or extraneous information from 
an earlier program is erased. CLS also lo- 
cates the cursor at the upper-left comer of 
the screen. 

The second instruction prints the mes- 
sage ‘‘Please enter your age’’ on the 
screen, so the person running the program 
knows what he is supposed to do. The third 
command instructs BASIC to accept num- 
bers as input from the keyboard until Enter 
is pressed. After the number has been en- 
tered, its value will be stored by BASIC in 
the variable named Age. Again, nearly 





any number of text or 


numeric entities 
__ stored-as variables. 


any variable name may be used, although 
it makes sense to use one that is descriptive 
and thus easy to remember. 

Once a number has been entered and 
stored in the variable Age, the fourth in- 
struction is used to add the value 11 to it 
and place the result of this addition into an- 
other variable named NewAge. The final 
BASIC command prints both a text mes- 
sage and the answer in one operation. 

Because it is so common to preface an 
INPUT command with a prompting mes- 
sage, BASIC also offers a way to combine 
both operations into a single command. 
This is shown in context below: 


INPUT °Thie is e prompt*, Veriable 


In this case, the message ‘‘This is a 
prompt”’ is displayed; BASIC then waits 
for a number to be entered at the keyboard. 
As you can see, the instructions in a BA- 
SIC program are always performed in se- 
quence, and variables may be assigned and 
retrieved as needed. 


FLOW CONTROL 

In a program this simple, only a few in- 
structions are being performed, and the or- 
der in which they’re executed is easy to es- 
tablish. But this brings us to another 
important BASIC programming concept: 
flow control. 

In some situations, you may want to 
perform different actions, based on the in- 
formation that was entered. If someone 
claims to be 400 years old, for example, 
you probably want to ask him to enter his 
age again, as shown here: 


CLs 
INPUT "Please enter your age", Age 
IF Age > 188 OR Age < 1 THEN 
BEEP 
PRINT °I don’t believe you!” 
ELSE 
NewAge = Age + 11 
PRINT *In the year 2003 you 
will be’; age + 11 
END IF 


In this example, the IF command is 
used to test whether the age that was en- 
tered is greater than 100 or less than I. If 
either of these is true, the program will first 
beep the speaker, and then print ‘‘I don’t 
believe you!’’ Otherwise, the statements 
that follow the ELSE statement will be ex- 
ecuted. The END IF clause merely identi- 
fies the group of instructions that are being 
controlled by the IF and ELSE tests. No- 
tice that besides combining the effects of 
PRINT and INPUT, this example includes 
the numerical calculation within the 
PRINT statement. 

Of course, BASIC also allows very 
complex expressions to be tested. Besides 
the IF test shown in the second example, 
BASIC supports a number of other flow- 
control constructs. Two of these are DO 
WHILE and LOOP, and FOR and NEXT. 
DO WHILE tells BASIC to continue to ex- 
ecute a group of instructions while a given 
condition is true, and FOR lets you specify 
that something is to be done a certain num- 
ber of times. These are shown in context 
here: 


DO WHILE TIMES < "11:80:00° 
PRINT *It’s not 11 AM yet.° 
LOOP 


FOR X = 1 TO 18 
PRINT X 
NEXT 


In the first example, while the current 
PC system time remains less than 
11:00:00, the message “‘It’s not II AM 
yet.”’ will be continuously printed. The 
second example shows a FOR/NEXT loop 
that tells BASIC to print the count held in 
the variable X ten times. That is, all of the 
values between I and 10 inclusive will be 
printed on the screen. The words FOR and 
TO along with the variable X are really 
shorthand for the expression ‘‘FOR every 
value that X EQUALS within the range 
from 1 TO 10 do the following .”” 


BASICALLY SUPERIOR 

BASIC is very logical, as you can see from 
these few short examples. Its use of easily 
understandable commands, in fact, allows 
anyone with the interest and the time to 
Start writing real programs that perform 
useful tasks. 

Where BASIC really shines, however, 
is in its wealth of powerful features; just 
because BASIC is easy to use does not 
mean that it lacks capability. BASIC, for 
instance, can read and write to any memo- 
ry location, directly access the processor’s 
VO ports, and manipulate network data 
files. 

Among the more important advantages 
BASIC holds over languages like C and 
Pascal is variable-length strings. Where 
other languages force you to set aside a 
fixed amount of memory for each text 
string at the time a program is written, BA- 
SIC allows the length of a string to be es- 
tablished when the program runs. Further- 
more, any string may be reduced or 
extended as needed, to accommodate any 
length required. 

Equally important are BASIC’s power- 
ful graphics commands. Modern BASIC 
compilers like Microsoft’s QuickBASIC 
and Turbo Basic support all the PC’s video 
modes, and commands are provided to 
draw lines and boxes or circles and arcs, 
with manual or automatic scaling. The PC 
Lab Notes column ‘‘Advanced Graphics 
in BASIC”’ (PC Magazine, June 14, 1988) 
shows how to write elaborate three-dimen- 
sional business graphs in BASIC, along 
with a discussion of tiling and animation 
techniques. 

Other BASIC advantages include dy- 
namic arrays, access to the PC’s timer, in- 
terrupt-driven event handling, and full 
support for communications. For exam- 
ple, to open a communications port at 
1,200 bits per second with no parity, 8 data 
bits, and 1 stop bit is as simple as typing 
OPEN ‘‘COM1:1200,N,8,1°’. To create 
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In case you need even more evidence 
that BASIC is not just a language for 
children and college professors, you'll 
be surprised to leam that a number of 
serious add-on packages can make it 
easy and even fun to add professional 
touches to your programs. Since many 
of these function libraries are written in 
assembly language, you can now give 
your BASIC applications the same 
speed advantages that demons like 
Lotus 1-2-3 have and the same user- 
friendliness that Microsoft Quick- 
BASIC 4.5 itself has. 

Here’s a roundup of some of the 
more powerful tools now available. 


GENERAL FUNCTIONS 

On the general side, QuickPak from 
Crescent Software (11 Grandview 
Ave., Stamford, CT 06905; (203) 846- 
2500) is a $79 collection of over 70 rou- 
tines. It supports windowing, DOS and 
BIOS services, string searching and 
sorting, data encryption, pull-down and 
Lotus-style menus, data input, and 
more. QuickPak includes sample pro- 
grams, full source code (as do all Cres- 
cent products), and a tutorial on assem- 
bly language. 

QuickPak Professional, also from 
Crescent, includes all of QuickPak’s 
routines and many more. Its more than 
300 routines offer file and printer ser- 
vices, date and time arithmetic, mouse 
support, screen dumping from any vid- 
eo mode to either an Epson- or Laser- 
Jet-compatible printer, and a compre- 
hensive set of scientific and financial 
functions. Sophisticated window han- 
dling supports ten levels of nesting. In 
addition, the many demonstration pro- 
grams include a full spreadsheet appli- 
cation, a full-screen editor, a pop-up 
calendar, and a file browser. 

On the subject of libraries, Ham- 
merly Computer Services (9309 Jas- 
mine Ci, Laurel, MD 20707; (301) 
953-2191) offers ProBas Professional 
BASIC Programming Library, Version 
2.0, a $99 all-purpose collection of 232 
relatively low-level assembler routines 
that can make your programs faster and 
your programming easier. Its equip- 
ment-handling routines, for example, 
give information on the following top- 


BE Pc Macazine ocToBER 31, 1989 





BUILDING ON 
THE BASIC 
FOUNDATION 


by Dean Hannotte 
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_ of BASIC to handle 
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applications. 


ics: processor and coprocessor, amount 
of memory (base, extended, and ex- 
panded), DOS version, disk capacity 
and available space, type of display, 
video mode, ports, and mouse informa- 
tion. The six hundred pages of docu- 
mentation discuss in great depth the his- 
tory and anomalies of the various 
QuickBASIC versions and indicate 
which ProBas routines require strict 
IBM compatibility and which will work 
on aclone. 

If you find the ProBas routines too 
low-level, you can opt for the ProBas 
Tootkit, a $99 collection of plug-in 
menu generators, input routines, mini- 
text editors, and B-tree index routines. 
The TeleComm utility offers Xmodem 
and Ymodem support, terminal emula- 
tions, auto-dialers, and more, while 
ProScreen lets you generate and edit 
screens. 

Also in the all-purpose category is 
Finally! A Subroutine Library for Com- 
piled BASIC, a $99 collection of 150 
subprograms and functions from Kom- 
puterwerk (851 Parkview Blvd., Pitts- 
burgh, PA 15215; (800) 423-3400, 
(412)782-0384), only a few of which 
are written in assembly language. 
These perform date and time conver- 


sion; file and directory control; chart 
drawing; keyboard, screen, and printer 
control; number conversion and math 
functions; string handling; and data 
sorting. If that isn’t enough to satisfy 
you, for $99 more you can get Finally! 
Modules, which generates Microsoft- 
style pull-down windows, Lotus-style 
horizontal menus, pop-up help screens, 
and a directory manager. 

There’s also the EXIM Tootkit from 
EXIM Services of N.A. (P.O. Box 
$417, Clinton, NJ 08809; (201) 735- 
7640). The $149.95 Standard Version 
of EXIM includes a pop-up text editor 
with block-edit operations and the DDS 
tool, which lets you define fields of data 
in an extemal file and then reference 
them by name without regard to loca- 
tion. Other tools include a clipboard, 
menuing system, on-line help, and 
screen management utility. Other ver- 
sions are NetWorks and Genesis; these 
list for $249.95 each and include the 
Standard Version. Perhaps the most 
elaborately packaged collection of gen- 
eral-purpose functions, however, 
comes from MicroHelp (4636 Hunt- 
ridge Dr., Roswell, GA 30075; (404) 
552-0565, (800) 922-3383 (orders)) 
and is packaged in the following vol- 
umes: 

@ Mach 2 ($79)}—tast assembler rou- 
tines for table sorting, file and directory 
services, data entry, and video 
control; 
@ Stay-Res Plus ($89)—allows you to 
write terminate-and-stay-resident pro- 
grams in BASIC that pop up either 
when a hotkey is pressed, at a specified 
time, or when another user dials your 
computer; 
a MicroHelp Toolbox ($79}—plug-in 
subprograms and functions in BASIC 
source format that generate Lotus-style 
and pull-down menus and exploding di- 
alog boxes, as well as line, full-screen, 
and spreadsheet-cell data input; 
= QB/Pro I ($89)—superfast routines 
for the manipulation of arrays (double- 
precision, long integer, integer, and 
string); display routines; and file, direc- 
tory, and volume management; 
= QB/Pro 2 ($89)—more fast routines 
for number and string manipulation, 
CONTINUES 


GONSINEF KON 
EXPERT MOUSE. 
THE REVOLUTION 
STARTS HERE. 


Presenting Expert Mouse 
for the PS/2® a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse: 


Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 


entire mouse. Its size and shape 


allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


Get To THE Point. 
PRECISELY. QUICKLY. 


Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, anda 
unique feature called “click- 
lock” makes drawing, scrolling, 
and highlighting a breeze. 


WorkKS WELL WITH 
ALL YOUR SOFTWARE. 


Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli- 
cation. In fact, Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written witha 
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mouse in mind, Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3® and WordPerfect? 


Makes You AN EXPERT. 


Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse — the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer ntarest you, call 
Kensington at 800-535-4242. 
In NY, call 212-475-5200, 
or write to us at Kensington, 
251 Park Avenue South, 

New York, NY 10010. 


KENSINGTON < 4, 


Setting new standards 
of performance. 


Microwane Ltd Microsoft Windows is @ 





PLANS 00 3803 «= 9-16-66 J6p 

azo 29° «11-19-89 6: 01p 
PLANZS IK B68 11-19-88 6:23p 
DIUPLASN V9 5622? 11-28-88 10:12a 
AYPLAN D 14656 {2-64-86 1:3@p 
BILLING DI 766 12-16-88 16:09a 
BUDPLAM 27864 12-14-86 12:25p 
QTILYSALE BOC 3076 12-18-08 i:4ip 
QTLYSALS C 4136? 12-16-66  16:23a 
PROJECT DOC 12675 1-04-89 9:15a 
PROPOSAL DOC 9356 1-06-89 8 §=6:33a 
CBEDIT1 =DOC §8=631889 «= 1-10-89 = 12: Aza 
CREDITZ DOC 30980 1-10-89 2:35p 
CREDIT] «DOC |8=s 19788 = 1-12-89 = 9: 45a 
BIFOBCST DOC 8 22385 1-16-09 12:01 
B9FaBCS2 DOC 22439 = 1-12-89 9:05 
2NDHALF = DOC 12345 1-23-89 3:45p 
ARTPLANT §=DOC 1231. 1-24-89 = 16:42a 
AXTPLANZ DOC 1366 1-24-69 i1:14a 
FACTSHET DOC 5284 1-26-69 = 9:15a 
SCHEDULE BOC 7869 1-30-89 12:33p 

63 File(s) 1650688 bytes Free 


C:SASSAYDECS> 


You're looking for a specific piece of search through each directory, much less 
information on your PC. But you can’t re- load and unload every file to find it. 
member which memo, spreadsheet or even That’s why we created Magellan? 
which file it’s contained in. The first utility that helps you find your files 

And you're certainly not about to by letting you instantly see their contents as 


‘Applications supposted in Speed View include Lotus 1 2-3, Symphony®, Manuscript®, Agenda®, WordPerfect, dBase®, MuluMate®, Microsoft® Word, WordStar®, Delay Write, all ASCH files, plus many more 
©1989 Lotus Development Corporation Lotus, } 2-3, Symphony, Manuscript, Magellan and Agenda are registered trademarks of Lotus Development Corporation WordPerfect is a registered trademark of Sateihte Software 





ard disk because 
at youre looking for? 


they appear in your favorite applications. 

Without even having to load the specific 
applications that created the file. 

With Magellan, all you need is a general 
idea of what you’re looking for. 

Because unlike other programs, the 
Magellan Explore function can perform a 
search on a phrase, a topic, anidea or even an 
entire file. Not just key words. 

Then it lists your “‘found’’ files on the 
left of your screen in order of how relevant 
the contents 
are to the 
search topic. 

As fast 
as you can 
scroll down 
this list, the 
Magellan 
SpeedView 
function in- 
stantly displays 
the complete contents of each file on the 
right of your screen, highlighting the relevant 
text for you. 

Using the information is easiest of all. 
Because all it takes is one keystroke to launch 
into the application that created the file, and 
it'll be loaded and ready to go. 

Or you could use Magellan to gather the 
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The Magellan Explore and Speed View functions 
let you locate everything related to a particular tapic and see 
itas it would appear in its native application. 


Introducing Lotus Magellan 





information you choose from several different 
applications (like a 1-2-3° spreadsheet and a 
WordPerfect” memo) and put it int a single 


file so you can start using it right away. 

Best of all, you’re productive literally 
five minutes 
after install- 

| ing Magellan. 
The menus 
are intuitive, 
and every- 
thing you 
need to run 
With one keystroke, Magellan loads the program 
theselecled file and application, invisease 123, 1 ON the 
so you're ready to go to work. screen right 
in front of you. Which means that there is 
virtually no learning curve. 


Call 1-800-345-1043 for your free 
Magellan demo kit. Ask for AQE-3593 to 
learn more on why Magellan is the quickest, 
easiest way to access all the information on 
your hard disk. ; : 

That way, 
you can spend 
time working 
with information, 
instead of just 
looking for it on 
your PC. 





International dBase and MuluMate are registered trademarks of Ashton-Tate Corporation WordStar is a registered trademark of Micropro International Corporation. Microsoft 1s s registered trademark of Microsoft Corporation 







Administrative costs 
for the Coliseum’s 1,000 staffers 
used to be out of the park. 


A new LAN system 
slashed them to peanuts. 








Staging some 300 cere al California's “ We've cut costs roughly 80% 


Oakland Coliseum complex used to be an admin 


istrative nightmare. Until MIS project manager with the Compaq/Novell 


Steve Koss had an idea for using a LAN and a 
custom-built time management system to auto- system Computer Land set us 
mate scheduling and accounting procedures. ith’ 
At a ComputerLand® Networking Center up Win. 
of Excellence, specialists helped Koss devise 


and implement a plan for a state-of-the-art Uigeraer 

13-workstation network run on COMPAQ 

DESKPRO 386-based personal computers and manager 

Novell NetWare” software. Oakland 
Koss estimates that his Compaq/Novell LAN Coliseum. 


saves him $100,000 yearly, and he continues to be tor answaas enes 
impressed with its performance. He's also im- 
pressed with the performance of C omputerL and. 


According to Koss, “they really listen.” 


Computerland 


——_ SAG Business to business. Person to person. NNOVELL. 


1989 CompiterLand Corporation COMPAQ? Is a registered trademark of Comp. 
NetWare isu registered trade 
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BUILDING ON BASIC {contnued) 
file and device support, CPU sensitiv- 
ity, warm boots, and DOS redirection; 
® QB/Pro 3 ($89)—a superior SHELL 
facility that swaps your application to 
disk, leaving all but a mere 6K of mem- 
ory available for the SHELLed pro- 
gram; and 

8 QB/Pro 4 ($89)—coresident rou- 
tines that you call once to hook into the 
system and that do amazing things like 
increase the number of files you can 
open to 251, set the keyboard typematic 
speed, pop up a clock accessory, install 
a screen blanker, intercept the PrtSc 
key, manage the PRINT.COM buffer, 
and support a mouse. 

Newly released is Crescent’s 
P.D.Q., a $99 replacement library for 
Microsoft QuickBASIC that allows 
programmers to create extremely small 
(700-byte minimum) .EXE programs 
and TSRs. 


COMMUNICATIONS 

Beyond the capabilities of ProBas 
Toolkits TeleComm utility is Quick- 
Comm, a high-level communications 
library from Software laterphase (5 
Bradley St., #113, Providence, RI 
02908; (401) 274-5465). Designed for 
users of Microsoft BASIC Compiler or 
QuickBASIC, QuickComm allows pro- 
grammers to write applications using 
up to 16 serial ports simultaneously. 
The Quickcommm package includes 
support for Hayes-compatible modems 
(such as those offering dialing and auto- 
answer); XON/XOFF and CTS/RTS 
software and hardware flow control; 
and Xmodem, Ymodem, and Ymo- 
dem-batch file transfer protocols—ail 
handy features. 


MANAGING YOUR DATABASE 
QBase from Crescent is a complete re- 
lational database. Priced a1 $149, it 
comes witha file-rebuilding program, a 
help window demo, sample screens and 
applications, and a slide show program 
that lets you display a series of screens 
automatically. QBase includes a hu- 
morous tutorial on electronic circuitry 
written from a programmer's perspec- 
tive. 

dbiLIB, a $139 package for Quick- 





BASIC 4.0 from AJS Publishing, goes 
one step further, letting you read and 
write standard dBASE Ill Plus database 
(.DBF), index (.NDX), and memo 
(.DBT) files. In addition, routines are 
provided that replicate dBASE's famil- 
iar Browse, Edit, Create, List, Report, 
Append, Copy, Global Update and In- 
dex functions. 


SCIENTIFIC FUNCTIONS 

QuickPak Scientific from Crescent 
Software is a $79 collection of func- 
tions and subprograms designed for sci- 
entists and engineers. The package’s 
components solve linear algebraic and 
differential equations, perform numeri- 
cal integration and differentiation of 
functions, find roots, fit curves, and 
handle function minimization and 
maximization. 


UNBUNDLED SCREEN GENERATION 
Crescent Software’s Quick Screen, a 
$99 full-screen interactive application, 
lets you define data entry fields and cre- 
ate custom help screens. Rather than 
generating code, Quick Screen com- 
presses and saves the screens and fields 
as form definitions to be loaded at run- 
time. 


GRAPHICS SUBPROGRAMS 

Finally! XGraf ($125) from Komputer- 
werk provides transparent support 
through almost 100 called functions for 
all graphics modes of CGA, EGA, and 
VGA, as well as for Hercules display 
adapters. Unfortunately, Finally! 
XGraf requires an additional royalty for 
commercial use. 

GraphPak from Crescent Software 
is a $79 collection of subprograms for 
displaying 3-D bar, pie, and line 
graphs. All popular monitors are sup- 
ported and detected automatically at 
runtime. The $149 GraphPak Profes- 
sional adds business and scientific 
graphs, surface plots, multiple fonts, 
and quick text-based bar charts. Also 
included is a graphics screen dump pro- 
gram for Epson- and LaserJet-compati- 
ble computers. 

GeoGraf Personal Edition from 
GeoComp Corp. (66 Commonwealth 
Ave., Concord, MA 01742; (800) 822- 


2669, (508) 369-8304) is a software 
graphics library for Microsoft Quick- 
BASIC that can be invoked to generate 
plots on the screen, printer, and plotter. 
Thirteen different fonts are generated as 
vectors, which allow characters of any 
size at any location or angle on any of 
the supported graphics devices. The 
plotting commands can be stored on- 
disk and output later with a supplied 
utility. There is also a GeoGraf Profes- 
sional Edition, which contains exten- 
sions to the basic product. 


DOING WINDOWS 

DiaLogic from Crescent Software pro- 
vides subprograms for adding versatile 
dialog boxes to a QuickBASIC pro- 
gram. With dialog boxes fashioned af- 
ter those used in QuickBASIC and 
Microsoft Windows, DiaLogic’s fea- 
tures include full mouse support, scroll- 
ing input boxes, check boxes, list box~ 
es, option buttons, and “‘smart labels.”” 
DiaLogic’s polling mode, additionally, 
allows the BASIC programmer to sim- 
ulate multitasking in an application by 
displaying multiple dialog boxes and 
requesting that the user press a key or 
mouse button. 

For another way to give your appli- 
cation the sort of junior-SAA **look and 
feel’’ exemplified by the Norton On- 
Line Programmer's Guides or the 
QuickBASIC compiler itself, take a 
look at QuickWindows Advanced, a 
$139 window-management library 
from Software Interphase. Written for 
QuickBASIC 2.0 or later or BASCOM 
(BASIC Compiler) 5. 36 or later, this li- 
brary generates windows, pop-up and 
pull-down menus, and dialog and mes- 
sage boxes; it also provides mouse sup- 
port. The dialog boxes can sport radio 
buttons, check boxes, list boxes, input 
boxes, range bars, and push buttons. 
The result? Your application will look 
remarkably like something only Micro- 
soft could do. rT] 


Editor's note: To avoid a conflict of in- 
terest, contributing editor Ethan 
Winer, the president of Crescent Soft- 
ware (one of several companies dis- 
cussed here), has deferred involvement 
in the preparation of this sidebar. 
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CALLING OS/2 FUNCTIONS FROM BASIC 


by Don Malin 

OS/2 offers a number of real advan- 
tages over DOS for programmers, such 
as multitasking and support for extend- 
ed memory. But one of the truly great 
features of OS/2 is the ease with which 
its functions can be called from a high- 
level language. Under DOS, you must 
either write the routine entirely in as- 
sembly language or put up with BA- 
SIC’s clumsy CALL INTERRUPT. 
OS/2, instead, allows access to system 
services by name, and any necessary 
parameters are passed in much the same 
way as they are in a regular BASIC 
function. Currently, however, only 
Microsoft BASIC 6.0 can be used for 
OS/2 programming. 

Regardless of which OS/2 function 
is going to be called, you must know 
which parameters are expected and in 
what order. (For information on OS/2 
services, you can consult the IBM and 
Microsoft manuals, or choose from 
several popular books, including Peter 
Norton’s Inside OS/2, Ray Duncan’s 
Advanced OS/2 Programming, and Ed 
Iacobucci’s OS/2 Programmer's 
Guide.) Notice that OS/2 functions are 
true functions, not simply subroutine 
calls. Therefore, you must declare them 
as functions in the BASIC program and 
invoke them as part of an assignment. 
The value retumed will be either zero if 
no error occurred or an error code indi- 
cating what went wrong. 

The program in Figure A shows how 
to determine the current directory for 
any specified drive using the DosQCur- 
Dir (DOS Current Directory) service. 
The BASIC CurPath$ function is mere- 
ly a “‘wrapper’’ to handle the actual 
OS/2 call. The main program begins by 
prompting for the drive to be queried 
and then prints the current directory for 
that drive. 

DosQCurDir expects three parame- 
ters to be passed to it, the first of which 
is a number indicating the drive to re- 
port on. If this number is 0, then the 
current drive will be used; likewise, | 
indicates drive A, 2 drive B, and so 
forth. (If, for example, drive A is also 
the current drive, Oor | are both accept- 
able parameters.) DosQCurDir expects 
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COMPLETE LISTING 


eeeees CURPATH. DAS 


‘Copyright (c) 1988, Ziff Comunicetione Co. 
‘PC Magezine * Don Melin 
*‘Queriea the earrent at rectory in 06/2 


Pe 


DEFINT A-0 ‘Gefauit to integera 


DECLARE FUNCTION DosQcurdirt,BYVAL Drive, 8YVAL StrSeg, BYVAL Btroff, _ 
§£G Length) 
DECLARE PUNCTION CurFeth$(Drive$) ‘BASIC wrapper for 08/2 cali 


Input “Which drive (ENTER for current drive)"; Drives 
PRINT “The current directory ia "; CurPeth$(Drive$) 


cask for drive to check 
‘print the directory 


FUNCTION CurPath$(Orive$) STATIC 


IP LEN(Drive$) THEN 

Drivewumber © ASC(UCASES(Drives)) - 64 
ELSE 

DriveNumber = § "No, uae the current drive 
eND IP 


‘Wee e drive letter given? 
‘Yee, convert to drive number 


BufLen = 128 


‘08/2 needa buffer'a langth 
Path$ = apace${sufien) 


‘auffer to receive the nane 
‘invoke the function 
DOSError = DoagcurDire(Drivetumber, VARSEG(Path$), SADO(Path$), BufLen) 


IF DOSError THEN 
CurFath$ © °frror* + STR$({DOSError) 


‘Show there wee an error 
‘Append the 06/2 error number 
"Return what precedea CRRS(2) 


ELSE 
Curpath$ = “\" + LEFTS{PathS, tWSTR{Peth$, CHRS(9)) - 1) 
END IP 


END FUNCTION 


Figure A: While the above BASIC program illustrates the calling method for only one of 
hundreds of OS/2 functions, the general conventions shown apply to all of them. The BASIC 
CurPath$ function, here, is merely a “wrapper” to handle the actual OS/2 call; the main 
program begins by prompting for the drive to be queried and then prints the current directory for 


that drive. 


the actual value of the drive number, as 

to an address, which is BA- 
SIC’s default method of parameter 
passing. Therefore, we must use the 
BYVAL keyword shown in the func- 
tion declaration. 

The second parameter is a string that 
must already be assigned a sufficient 
number of characters to hold the re- 
tumed directory name. Currently, OS/2 
has the same 64-character limit for path 
names as does DOS. This limit, howev- 
er, may be expanded in a future ver- 
sion, which is why 128 bytes are set 
aside for this function. BASIC also uses 
a unique method for storing strings that 
somewhat complicates passing them to 
an OS/2 routine: OS/2 expects both the 
segment and address of the string data, 
as opposed to the address of a BASIC 
string descriptor. Thus, we must use 
both VARSEG and SADD (String AD- 
Dress) when sending a BASIC string to 
an OS/2 function. 


The last parameter tells DosQCur- 


Dir the length of the string being sent to 
it. If the string is too short, the function 
will retum an error code and also assign 
the variable to the required length. This 
way, we can call DosQCurDir again 
with a string set to the right length. 

In general, any OS/2 parameters that 
will be modified by a function must be 
passed as a segmented address, while 
parameters that will be read only by the 
routine are passed by value. By default, 
BASIC passes only the address of a 
variable; therefore, it is always neces- 
sary to use either BY VAL or SEG 
when calling an OS/2 service. 

While this program illustrates the 
calling method for only one of hun- 
dreds of OS/2 functions, the general 
conventions shown here apply to all of 
them. Unlike DOS, which, from a pro- 
grammer’s perspective, is at best a dif- 
ficult operating system to deal with, 
OS/2 can serve as a very useful and nat- 
ural extension to the BASIC language, 
as this exampke plainly shows. 5 


introducing new 
office sottware 
that links into” PCs 





INTO is the integrated office system for 
local area networks. It enables you to 
link all your PCs info one comprehen- 
sive, yet easy-to-use, software environ- 
ment-—without sacrificing quality in a 
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collect, store and repairt, 
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simphfy meeting planning 
‘without leaving your desk 
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store and manage \ 
information ins 
hoteboak é 


Messages . Wa ‘ 
record phone messages Fy & 
and e-mail them to 
recipients, yn ® calculator 
© perform computations | 
5 tke a hand-held calcutato} 
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Reminders ~ Appointment Book/Te Do's 
Set automatic seminders to schedule appointments 
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speed conimumt: avons | 
with co-workers" 
even send records and Peer-to-Peer Printing pan ale numbers and 
documents asatiahments = access any printer on mation 
4 - the network. 
Word Processor 
—~j —— create, edit, combine and | ro 
( y y 3 print text and documents. e ~ byarZ 
htdy m N SA, 
aeuDy € Pots 
= Graphics numerical data. 4 = 
graph and chart numerical and link to other spread- " + File Shoring 
data to enhance presenta- sheets and documents. SY \ access public fites through 
thons and reports ’ “cabinets,"" “drawers” 
and “folders” 








single application or feature. 

INTO gives you built-in network INTO uses the full capabilities of a pPreeseeseeseeee 
resources, applications and desktop network to keep information flowing | ‘VES, | want to get free 
utilities—I4 in all. Each easily accessed  _freely—so your total office is more EZ fe iets demo 
through common keystrokes anda life- productive. ; a we he le 
like filing system. It’s the ‘‘14-in-one”’ In short, INTO is unsurpassed in BE  demo disk. disk 
program that generates and organizes all scope, quality and ease-of-use. Whether I 
your important business information— you are adding value to your existing | iz 
with pop-up menus that simplify all Novell network or just starting into i: = 
tasks no matter how complex. And, networking, get i7fo action today. : ioopany 

e LU ins 
Three versions to choose from— | =< 
including two for Novell. re - ee = 
“r INTO Demo Disk Offer 
P, ra ay - ShareData, Inc. | 
GP oh LE ae Pd i a Detroit Street a | 
Chandler, Arizona 852 
Pet Le Me oe oa +“ BH 1.300-BvY.INTO (or fax 602-961-4033.) 

[iwtotenkey [a [alalalafelelejelelelejelele| Do co ee 
fwronovet | fulalalafolololelofeleolelole| Intuitive Network Total Office 


[mronevendesktop | [ | | | [elelelelelelelelele| 


4 Bullt-in Network a Built-in Applications eo Built-in Utilities 
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Reyewnenst act -800-BUY-INTO 


ShareData, Inc = Business Systems Division 





After centuries of practice, 
mankind perfects engineering 
calculations: MathCAD. 


}— 


encinetrnte 





| Announcing 
The Dawn of a New Age. 
What the historians will call it, 
only time will tell. 
Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 


name, this is the age of MathCAD 2.5, 


the only math package that looks 
and works the way you think. 





MathCAD 2.5 includes 3-D plotting, HPGL shetch 
import, and PostScript output. 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engincering and scientific calcula- 
tions in a way that’s faster, more 
natural and less error-prone than 
the way you’re doing them now~ 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we've made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD? And now you 
can print on PostScript® compatible 
printers. 

And like before, MathCAD’s live 
document interface” lets you enter 





U.K.: Adept Scientific 0462-480055, France: ISE CEGOS 1-46092768; Germany: Softline 07802-4036, Japan: CRC 03-665-9768. 


MathCAD 2.5: 


RENAE 






















equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 
‘ for you. In fact, it’s used by over 
2 60,000 engincers and scientists, 
¢ including electrical, industrial, and 
"mechanical engineers, physicists, 

biologists, and economists. 


avo wew 








for it; just ask the experts. 
PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh® 
users, We present MathCAD: 2.0, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information, 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 




























Available for IBM° compatibles 
| and Macintosh computers. 
TM and @® signify manufacturer's trademark or 
manufacturer's regutcred trademark respectively. 


MathCAD 


MathSoft, Inc. One Kendall Square, Cambridge, MA 02139 
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the equivalent of this one BASIC state- 
ment using C would require hundreds of 
lines of code or the purchase of an add-on 
library. 


ENHANCING BASIC 
As with any high-level language, the per- 
formance and code size of a BASIC pro- 
gram can always be improved with the ad- 
dition of external routines written in 
assembly language. It’s no secret that the 
best way to produce fast screen updates is 
by using an assembler routine that writes 
directly to video memory. Moreover, pro- 
grams to perform such common operations 
as sorting and searching data will be much 
faster when they are written in the proces- 
sor’s native language. Therefore, BASIC 
provides an easy way to interface assem- 
bler routines with the CALL command. 
Because assembly language is admit- 
tedly the most difficult language to write 
in, many BASIC programmers turn to 
third-party suppliers for add-on libraries 
and toolboxes. A number of vendors also 
offer prewritten BASIC routines that 
would be difficult or time-consuming for 
most programmers to create by them- 
selves. A sampling of assembler and other 
toolbox products is listed in the sidebar 
“*Building on the BASIC Foundation.” 
Besides providing ready-made solutions to 
common programming problems, a well- 
written toolbox package can also be an ex- 
cellent way to learn about programming in 
assembler. 


TESTING BASIC LANGUAGES 

There are a number of factors to consider 
in choosing BASIC as your programming 
language, and the pros and cons no longer 
rest on the structural inflexibility and dog- 
ged performance that plagued the language 
through its early years. 

With the introduction of compilers 
from Borland and Microsoft, BASIC can 
achieve respectable performance levels. 
The graphic enhancements to Quick- 
BASIC 4.5 alone move this dialect out of 
the realm of faster GW-BASIC clones and 
into a language segment all its own. 

Of course, compilers aren’t the only 
game in town. The pack is rounded out 
with p-code (pseudocode) generators like 
True BASIC that compile your program 
when you want to run it, optimizers that 
examine your code and ignore lines that 
have no impact on the process, and even 
slower interpreters that augment or add to 
the list of existing GW-BASIC capabili- 
ties. Overall, any dialect of BASIC pro- 


vides you with an easy access to program 
creation, in most cases using commands 
you are likely to know already. 

In an attempt to accommodate all types 
of BASIC language products, PC Labs has 
devised a series of performance tests that 
single out the speeders from the rest of the 
pack. These tests take a timed look at com- 
putation, screen updating, file handling, 
and a few other operations that are com- 
mon to all systems tested. In all, PC Mag- 
azine reviews ten BASIC languages here 
that run under DOS; one system we con- 
sidered, Theos BASIC, requires a propri- 
etary operating system and therefore could 
not be included in a fair comparison. 

Naturally, no timed test will tell the en- 
tire story; these are simply relative indica- 
tors. Pay careful attention also to the indi- 
vidual reviews, where each product’s 
strengths and weaknesses are discussed— 
as is its target market, which should also 
factor in to your buying decision. 


READY FOR TOMORROW 

BASIC has evolved from a slow and limit- 
ed language interpreter into a modern com- 
piled powerhouse that is also very easy to 
use. But where is BASIC headed, and how 
will it get there? Perhaps even more impor- 
tant, how well suited is BASIC for the ap- 
plications of tomorrow? 

As the current leader in BASIC prod- 
ucts, Microsoft has made clear its commit- 
ment to the future of BASIC by continuing 
to improve the language and, most recent- 
ly, by making it easier to learn than ever 
before. With the introduction of QuickBA- 
SIC 4.5, Microsoft is attempting to woo 
thousands of frustrated Lotus 1-2-3 and 
dBASE programmers with the many bene- 
fits of a real programming language. 
Long-range goals include Microsoft’s add- 
ing a database engine and embedded mac- 
ro language capabilities for several popular 
applications. 

Programming in BASIC admittedly re- 
quires more effort than creating a macro in 
1-2-3 or writing a dBASE program. But 
your first realization that you have com- 
plete control over every aspect of a pro- 
gram’s operation and appearance is an ex- 
hilarating experience. The future of 
BASIC is perhaps more a question of how 
it will be used and by whom than merely a 
list of new features to be added. 

Nonetheless, BASIC is continuing to 
grow, and a compiler for OS/2 programs is 
now available. (See the sidebar ‘Calling 





OS/2 Functions from BASIC."’) Micro- 
soft BASIC 6.0 includes examples, decla- 
rations, and TYPE definitions for calling 
OS/2 kernel routines, plus the ability to 
open pipes and perform interprocess com- 
munication. In addition, dynamic arrays 
under OS/2 can be nearly any size, limited 
only by available disk space. 

Obviously, the BASIC language will 
continue to be enhanced and improved. In 
keeping with other evolving programming 
trends, future versions of QuickBASIC 
will have object-oriented extensions, as 
well as specific support for graphical user 
interfaces like IBM’s OS/2 Presentation 
Manager. And for each new improvement 
Microsoft adds to its line of BASIC com- 
pilers, you can be sure that other products 
under review will counter with a few tricks 
of their own. 





There’s a lot to be said for being Microsoft 
BASIC compatible. But looking at Basis 
International’s $200 BB’ Progression/3 
tells me there is a lot to be said for not be- 
ing Microsoft compatible. Business Basic, 
the precursor to BB*, was a product before 
Bill Gates ever sold his first copy of BA- 
SIC—and Basis has been steadily enhanc- 
ing the language ever since. 

The syntax is BASIC-like, but the com- 
mand structure is substantially different. 
Opening a file, for example, requires you 
to use a command of the form 


open(channel , MODE=mods, ek ie Ra 
ERR=1ineno) "PILENAME® 


which is a bit of a cross between FOR- 
TRAN, C, and BASIC. 

Since BB" is really a business-oriented 
BASIC, it has some hooks that make it 
more applicable for the business commu- 
nity than other BASICs. Unlike most com- 
patible BASICs, BB* is set up with mul- 
tiuser access in mind, with file and record 
locking as intrinsic pieces of the package. 
Its 14-digit precision, using Binary Coded 
Decimal (BCD) floating point, means that 
your end-of-month processing will add up 
to the exact penny, without rounding er- 
rors. 

One of the really impressive features of 
BB* is that the same code will run on a 
multitude of systems, including most Unix 
variants. This is because the BB* product, 
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You're a new breed 
in business. 


You need a new breed of 
computer company. 








oday, a new breed of businesspeople are shak- 
ing up the old ways of doing things. They 
work smarter and faster, and they don’t need 
product “badges” to tell them when they’ve 
made the right decision. 

At CompuAdd, we understand them be- 
cause we're part of the new breed. We are the 
first computer company driven entirely by our 
customers’ needs. That means delivering the 
best value in the market. 

Keeping our prices low is key to our 
business philosophy and that means keeping 
costs down. We skip the executive lunches and 
the fancy offices to put our money into more 
important things. Like top talent to design and 
build some of the most reliable, compatible 
and flexible computers you can buy. 

Then we offer you the quickest, easiest 
ways to buy. And the choice is up to you, the 
customer. Order over the phone or from 
our catalog, Stop by a CompuAdd Superstore. 
They re company-owned and staffed, so you 
get expert assistance plus low catalog prices. 
Or, if your business computing needs are more 
complex, have a member of our corporate 
sales staff call on you. 

And we back every computer with 
exemplary service. Call our technical and cus- 
tomer support center, toll-free. Most problems 
can be handled over the phone. Or stop by any 
CompuAdd Superstore repair center. We also 
offer on-site service within over 260 Memorex 
Telex service areas, nationwide. For the 
CompuAdd 220 and above, on-site service is 
free for one year. Call and you can have a 
service representative in your office the next 
business day. 

Check our prices, our products, our 
service. Chances are, you'll find we were made 
for cach other. 


1-800-456-3111 








ee | 
Customer driven, by design.” 





Proven XT technology working at JOMHz and now ina 
price range every home and business-can afford. System, 
$595. As shown, with Color VGA monitor and 20MB hard 
drive, $1410. Call for monitor and hard drive ophons. 





* NEC ¥20® s « Two half-size expansion 
running al 1OMHz. slots. 

* 640KB RAM with panty * Built-in game port 
checking. interface. 

+ Built-tn dual [IDE harddrive + 8087 math coprocessor 

face. support. 

* Built-in dual diskettednve —_« 5.25 360K B diskette 

controller, drive. 


* Built-in parallel printer pon.» Optional real time clock. 


* Two built-in senal ports. « 101-key enhanced 
¢ Three full-size expansion keyboard. 
slots. # 145 watt power supply. 





You can open the door to 3868X software at an affordable 
price. It's a 386 running at 1OMH:. System, $1495. As shown 
with Color VGA monitor and 40MB hard drive, $2539. Call 


for monttor and hard dreve options, 
© 80386SX processor running —_ full-size 16-bit and two 
at 16MHz. half-size 8-bit. 
« IMB RAM expandable to 


. Fue Bame port inter- 


4MB on motherboard, lace. 
*80387SX math coprocessor 


«0 wait state page-mode 
memory. support. 
* Built-in dual IDE hard drive — * Choice of 5.25” 1.2MB or 


interface. 3.5" .44MB diskette drive. 
« Built-in dual diskette drive « Real time clock. 

controller. * 101-key enhanced key- 
* Buill-in parallel printer port. board. 


« Two built-1 serial ports. * One year’s free on-stte 
« Five expansion slots: three service. 


movlldd 
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regardless of the platform on which it is 
running, produces the same tokenized p- 
code (pseudocode). Having the appropri- 
ate BB* p-code interpreter sitting on the 
target system will allow the same source 
code to be used on any platform. There are 
few porting considerations to concern 
yourself with, and even these are ade- 
quately covered in the manual. 


IMPRESSIVE SUPPORT 

This device independence is reflected in 
BB*’s installation procedures, which I 
found to be quite easy. You are presented 
with a list of the displays, printers, and 
plotters you can have attached to the sys- 
tem and are asked what to name them. The 
current list of supported devices is pretty 
impressive, but check to make sure your 
particular needs are covered before you de- 





6B" Progression3 
Basis international, 
5901 Jefferson St NE. 
que, NM 
87109; (800) 423-1394 
(505) 345-5232. 
List Price: $200 
Requires: 640K RAM, 
DOS 3.0 or later. Hard 
disk recommended 





In Short: Its lack of Microsoft compatibility does 
not detract from tis business-onented 
Interpreter's ment. While not for the tmd— 
thanks to cryptic error messages and lack of on- 
line heilp—B8" provides muttuser access and 
asy porting to a mulitude of systems, including 
most Unix vanants. 
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Basis 
Intemational's BB* 
Progression/3 
package contains a 
number of useful 
utility programs 
written in BB", 
including ones that 
can automatically 
write Lotus .WKS 
files. The screen at 
left shows an 
example of the 
BROWSE program 
looking at a copy of 
itself. 


cide to purchase the package. 

Some of BB*’s unique power is readily 
apparent in its file- and device-handling 
capabilities. A file may be one of the fol- 
lowing types: String, Indexed (fixed 
length, random access), Keyed (fixed 
length, keyed access), MKeyed (fixed 
length, multiple keyed access), Program 
Files, Serial (varying record length with 
random access), and Directory files 
(where the operating system allows for di- 
rect access). The most impressive of these 
is the MKeyed file access, which allows 
for up to 16 keys per record, with the keys 
set in either ascending or descending or- 
der. Unless your programming needs are 
extremely heavy, you'll find that 16 keys 
per file will suffice. 

The user interface is typical—full- 
screen and command-line-driven—with a 
pleasant editor interface: type EDIT 10 and 
a small window pops up in the middle of 
the screen. But the program would be bet- 
ter with fewer cryptic error messages and 
some on-line help. 

Programmers who are used to creating 
a variety of utilities will be glad to see that 
the package contains a hefty list of useful 
programs, not the least of which is an un- 
expected one that can automatically write 
Lotus . WKS files! 

BB‘ is not a package for the timid, nov- 
ice BASIC programmer. It’s for the pro- 
fessional developer who wants to get a 
product out the door as quickly as possible, 
without letting the operating system get in 
the way. If that describes you, you should 
be prepared to learn a new language that 
feels very much like BASIC but isn’t at all 
what you’re used to. 


GW-BASIC and 
BASICA 


by Stuart R. Greenberg 
My first exposure to Microsoft’s BASIC 
interpreter required me to load the program 
Thad written into my homemade ‘*micro”’ 
(we didn’t call them PCs then) from paper 
tape. A few years later, I had Microsoft 
BASIC available at the click of the power 
switch on a Radio Shack TRS-80. Now, 
on a 386-based PC with 8MB of memory, 
the granddaddy of personal computer lan- 
guages is showing its age. 

Microsoft’s generic interpreter, GW- 
BASIC (included with most MS-DOS ver- 
sions), and IBM’s version, BASICA (in- 
cluded with PC-DOS), are essentially the 
same program. IBM optimized the inter- 
preter by putting part of the program in the 
BIOS ROM and leaving only the disk- 
based portion available for future modifi- 
Cations and enhancements. 

While our tests show that BASICA is 
faster in screen /O, improvements made 
by Microsoft to GW-BASIC gave it a fast- 
er execution speed than BASICA in non- 
screen operations. BSAVE and BLOAD 
test results showed GW-BASIC to be four 
times as fast because of file-buffering en- 
hancements not present in BASICA. Since 
the differences between the two are mainly 
in operating speed, both programs will 
hereafter be referred to as GW-BASIC. 


NO COMPETITION 

In many respects, GW-BASIC just can’t 
match up to other BASIC languages. For 
instance, while GW-BASIC still requires 
line numbers to be present on each line of 
code, some of the newer BASICs have 
eliminated this need; anyone who’s written 


ee 


GW-BASIC and BASICA 

Microsoft Com and IBM Corp. 

List Price: Sold bundled with DOS on most 
computer systems. 

Requires: 256K RAM, matching DOS version. 
in Short: While BASICA uses code from the IBM 
PC's own ROM BIOS and therelore needs a true 
IBM to run, GW-BASIC has no such limitatons. 
Suttable only for smail tasks, the two programs. 
are functionally the same and suffer from limited 
memory space. 
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Put Ventura Publisher 2 0 1o work 
creating everything from a one-page ad. 
to a newsletter, to a complex manual. 

it flows text around graphics; supports 
kerning, tracking, letterspacing and hy- 
phenation and allows you to use a large 
vanety of pnnters $479. 


Freelance Pius 3.0 ............cec0e 329. 


Micrografx 
Designer 2.0 
G Plus. . 
Microsoft 
Chart 3.0 . ehessbeanssevees3 
Power Up Software 

Express Publishar ...............s-ee 
Software Publiahi 
Harverd Graphics 2.12... 
PFS First Publisher 2.1 .. 


3G Graphics 

Imagas w/ImpactlGrphces-Symb 1..44. 
images w/Impact|Business 1 ......... 58. 
T/Maker 

ClickArt k Plus ... 


ClickArt Business Images .. 
Timeworks 


ROTTS <BR) ase ees cssoc acta soas asses steaes 
Xerox 

Vantura Publisher 2.0 ............... 479. 
2-Soft 

PC Paintbrush iV ...........:ccccceceeene 55. 





Paradox 3.0 (Borland Int'l) 
Paradox 3 0 enables you to build 
custom applications quickly with the 
Paradox Application Language 
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BASIC code with line numbers knows that 
this is a tedious task. Even if you use a sep- 
arate utility program to input line numbers 
automatically, this still adds a significant 
amount of time to the development pro- 
cess. 

Another problem with GW-BASIC is 
the limited memory space it offers for code 
and data. Regardless of the memory ca- 
pacity of your PC, GW-BASIC programs 
must fit within about 60K of space. That 
means you may have to trim a program by 
either tightening some code or, in extreme 
cases, deleting comments. Today’s com- 
plex applications demand that large quan- 
tities of memory be available, and com- 
ments can no longer be considered 
expendable. 

Splitting programs into smaller units to 
accommodate restricted memory space is 
cumbersome because of the limitations of 
overlay processing. Normally, GW- 
BASIC stores programs in a tokenized 
form—each keyword is replaced by a I- or 
2-byte “‘token”’ to save space and process- 
ing time. Overlay programs, however, 
have to be stored in ASCII format with 
each keyword spelled out. This slows 
down the loading process considerably. 

With serious application developers 
abandoning GW-BASIC for the more ad- 
vanced BASIC compilers, why use GW- 
BASIC at all? The fact that it’s included 
with most versions of PC- or MS-DOS 
makes it a handy tool for first-time BASIC 
programmers to experiment with. You can 
also use it for quickie tasks where a few 
lines of code will do the job. That’s about 
as useful as it gets, though. Microsoft 
would be doing everyone a favor if it re- 
tired GW-BASIC and replaced it with a 
stripped-down version of QuickBASIC. 


PopBASIC 
by Ross M. Greenberg 
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Hedge Systems’ PopBASIC, Version 3.0, 
a$79 TSR package, is the newest program 
to deserve a permanent home on my hard 
disk. Once it is added to your AUTOEX- 
EC.BAT file, a BASIC interpreter is avail- 
able via a single hotkey. 

Pressing the hotkey pops up a win- 
dow—teally a powerful programming en- 
vironment. The PopBASIC language var- 
ies somewhat from the Microsoft BASIC 
standard, but most of the differences are 
easy to grasp. Notably, PopBASIC does 
not have any data typing, allowing a vari- 





able’s contents to be considered only in the 
context of a given operation performed on 
it. For example, 


q = °2" + =28 


would generate a syntax error in most 
BASIC, but it is a valid statement in Pop- 
BASIC. Since PopBASIC notation uses a 
colon (:) rather than the standard plus sign 
(+) as the string concatenation operator, it 
may take a while before you're comfort- 
able that the syntax 


a$ = "2" + 92" 


causes the variable a$ to contain the nu- 
meric value 4 instead of the more tradition- 
al 22. 

PopBASIC includes memory-resident 
extensions that allow programs written in 
it to do some interesting operations, in- 
cluding reading the screen of and sending 
keystrokes to the interrupted foreground 
program and using a timer for prepro- 
grammed operation. 

A variety of other extensions add power 
to PopBASIC. These include sophisticated 
string handling, bit manipulation, and 
date- and time-handling functions. Addi- 
tionally, many DOS functions, such as 
changing a file’s attributes or creating and 
removing directories, can be done within 
PopBASIC programs. 


MEMORY USAGE 

Since BASIC programs have a habit of ex- 
panding until they fill all available memo- 
ry (plus 1 byte), PopBASIC’s ability to use 
overlay files—pieces of a program that re- 


Hedge Systems’ 
PopBASIC 
includes 
‘overlapping 
windows and the 
use of common 
vanables in 


listing; normally 
full-sized, the pop- 
up screen has 
been modified for 
this review. 


side on-disk and can be loaded on top of 
the currently running program—can prove 
valuable. 

PopBASIC’s user interface is a pretty 
simple one: no pull-down menus or bells 
and whistles on this package. Alas, this 
means that on-line help is missing—a po- 
tential problem for a language that is not a 
superset of the more standard BASIC. The 
lack of on-line help, however, does keep 
PopBASIC from expanding beyond the 
I60K it already uses, and the clearly writ- 
ten manual provides good examples of 
each command. 


PLUSES AND MINUSES 

1 was not particularly fond of PopBASIC’s 
editing facilities. I’m more accustomed to 
doing my program editing in a text proces- 
sor and simply loading the program into an 





PopBASIC, 

Version 3.0 

Hedge Systems, 511 W. 
Glen Oaks Blvd., # 230, 
Glendale, CA 91202; 
(818) 243-2235, = 

List Price: $129.95 ia 

{$79 without optional 

compiter) ” 
Requires: 192K RAM, DOS 2.0or later. 

In Short: This BASIC interpreter is available viaa 
single hotkey to offer a simple user interface anda 
powerful programming environment. It isn't fully 
compatible with the Microsoft standard, but the 
differences are easy to grasp. A vanety of 
memory-resident extensions, plus the ability 10 
use overlay files, help balance PopBASIC's poor 
editing faciiities and absence of on-line help 
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BASIC LANGUAGES: SUMMARY OF FEATURES 





(Products listed in ascending price order) 


The following commantary analyzes soma of tha which may consist e:ther of native code or of a an erroneous line (or line number) and altows the 
tarms in this table of features. Tha phrases in bold front-end p-code interpreter concatenated with the programmer to edit the code, then error handling Is 
type are listed In the same order as In the left-hand © generated p-code. In cases where nativa code is said to be integrated with tha package'a editor. 


column of the table. accompanied by en extemal runtime module, the Many packages allow the programmer to continua 
module's size is indicated; where p-code and an compiting or running the program after correcting 
Product category An Intarpreter translates BASIC —_ extemal interpreter ara used, the size of the Inter- the arror. 


code into machine language during program axe- preter is given. In some cases, the user is not 
cution. Compilers are divided inte two categones, given a command file at all, but the source text fila. Debugging A debuggar, in this context, is an 


depending on whether they produce native code or e@rrof-trapping and monitoring tool that contains Its 
p-code. Native code axecutes directly on the tar- Help fa help facility is provided, it may be genaral own distinct command sat. it may be available at 
geted machine; p-code, a generalized machine or context-sensitive. It may also allow the program- —_ additional cost or included with the language. It a 
code, requires a runtime p-code interpreter. mer to modify the help text. debugger is available, It can be a standalone pro- 


gram that runs outside the programming environ- 
Application distribution options There are sev- Error handling Some dialects of BASIC will find ment, or it can be Integrated with the compiler, the 
eral ways of circulating the programs created inthe _ tha first error in a program and then intarrupt pro- editor, or both. 












































various dialects of BASIC. The .EXE or .COM for- cessing, while others will produce a listing of mul- Tracing is a visual debugging aid that allows 
mat can be used for a standalone command file, tiple errors. It the compiler or interpreter displays the programmer to see the sequence In which lines 
3 
tdbcd Thoroughbred BB 
GW-BASIC/BASICA QuickBASIC 4.5 True BASIC Turbo Basic 1.1 PopBASIC BASIC ression/3 
List price Included with DOS $99.00 $99.95 $99.95 $129.95 $195.00 $200.00 
(with compiler) 

OPERATING ENVIRONMENT 
bos a a a | a a a 
os Q a Qa a Qa Q a 
OS/2 Presentation Manager Q Q Q Q Qa Q Qa 
PRODUCT CATEGORY 
ASCil interpreter | Q Q Q | Q Q 
Native-code compiler Q a Q a Q Q Qa 
P-code compiler a a a Qa a a a 
APPLICATION DISTRIBUTION OPTIONS 
Standalone native code (.EXE or .COM) a a a a a Qa 
Extemat runtime module plus a @ (77K) qa Qa a a a 
native code (module size} 
External interpreter piua p-coda Q Q Q Q @(54-160K) O @ (180K) 
{interpreter size) 
Source code a Qa Q Qa Q. a a 
HELP 
General intaractiva help included a a a a a a a 
Context-sensitive help NAS a Qa | NAY NYAS Qa 
User-modifiable help text Na’ Qa Qa Qa NAS NA a 
ERROR HANDLING 
Catches muttiple errors N/A® a Q Q a NAT a 
Can be integrated with editor a td] t | a Q | a 
User can fix error and continue a LJ a a a a a 
DEBUGGING 
Standalone debugger Q In $299 package QO Q Qa Qa Qa 
Integrated debugger Q a Qa a Q a a 
Unselective tracing a a | Qa a a a 
Selective tracing  ] a Q a Q a |] 
Breakpoints Qo LU I Qa Q UJ a 
DATA TYPES 
Watchpoints Qa a a Qa a Q Q 
Strings: 

Fixed-length strings Q a Q Qa a a | 

Maximum size 255 bytes 32K 32K 32K 64K 32K Umited by 

memory e 





|g —€sitor’s Choice ©=«M—Yes OQ—No iia 


N/A*—Not applicable: the product does not have this feature. 
N/A'—Not applicable: multiple-error detection and code optimization do not apply t0 interpreters, which Interpret and execute one line of code at a time. 
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are executed. Some packages let the user select 
@ range of lines to be traced, using interactive 
commands of code embedded in the program. 
Others do not allow @ range to be selected end 
will trace the entire program. 

Breakpoints are invisible flags that auto- 
matically suspend program execution; a 
watchpoint will suspend execution when a 
specified condition becomes true. 


Stringe These languages aliow users to store 
variable-length and sometimes fixed-length 
character strings. in some cases, using fixed- 
length strings can reduce processing time. 
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interpreter or compiler. Luckily, nothing 
in PopBASIC prevents you from doing 
this; in fact, this is even easier to accom- 
plish with PopB ASIC, since you need nev- 
er leave your text editor. Simply pop up the 
PopBASIC program with your hotkey and 
then load in your text file. 

Unlike Microsoft’s BASICA, PopBA- 
SIC is not encumbered by wimpy limita- 
tions on string size. A string can be as long 
as 64K (limited by available memory), 
though constant strings are still limited to 
256 bytes, a strange compromise. 

One of the additional features of Pop- 
BASIC is its standalone compiler (avail- 
able for $50 more), which allows you to 
create some rather sophisticated pop-up 
programs of your own. 

This latest version of PopBASIC has 
some exciting enhancements over older re- 
leases, including multiple overlapping 
windows and the ability to use common 
variables in compiled programs. Certain 
features are still lacking, such as the ability 
to determine system time to the nearest 
fraction of a second, a problem we en- 
countered during our testing. But being 
able to pop up a full BASIC interpreter 
with a single keystroke from within virtu- 
ally any application was astounding 
enough to cause me to overlook any such 
limitations. 


QuickBASIC 4.5 
Microsoft BASIC 6.0 


’ by Ethan Winer 


When Microsoft developed the original 
BASCom I compiler (QuickBASIC’s pre- 
decessor) for MS-DOS, it was clear that 
BASIC would never again be just for be- 
ginners. In the years that followed, no few- 
er than six new versions have beco re- 
leased, and each offering has boasted more 
capabilities than the one before it. The lat- 
est releases of both Microsoft BASIC 6.0 
($295) and its sibling, QuickBASIC 4.5, 
($99) represent the state of the art not only 
for BASIC, but for any compiled lan- 
Buage. 

Programming with QuickBASIC 4.5 is 
a great pleasure, thanks to an integrated 
editor/compiler that lets you write pro- 
grams and run them immediately. When 
syntax or other errors are detected, the cur- 
sor is placed on the offending statement, 


Pu EDITOR'S CHOICE 







97017, Redmond, WA 
98073-9717; (206) 682- 
8080. 
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and an appropriate message is displayed. 
One particularly nice touch is the way 
QuickBASIC’s editor automatically 
places each subprogram and function into 
its own editing window. The organization 
of components into these easily manage- 
able logical portions greatly simplifies 
viewing and editing large programs. Two 
windows may be displayed at once; and 
text may be cut, pasted, and copied be- 
tween them., 


IMMEDIATE WINDOW 

Unlike most language compilers, Quick- 
BASIC provides a window where direct 
statements like PRINT X may be immedi- 
ately entered and executed. Another dif- 
ference from competing products is that 
there is only a minimal delay before a pro- 
gram begins to mun. In contrast, using Bor- 
land’s Turbo Basic I. I to recompile a large 
program in memory can take several min- 
utes, even if only a single line has been 
changed. 

QuickBASIC 4.5 can accomplish all 
this because the product is actually two 
compilers in one package. During pro- 
gram development, a sophisticated inter- 
preter executes each instruction nearly as 
fast as it would if the program were com- 
piled. Completed programs may then be 
compiled into true standalone .EXE pro- 
grams either from within QuickBASIC‘s 
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t 4 (Products listed in ascending price order) 





Integers—whole numbers—may be stored as 16- Redimensioning meens redefining the size of randomly by specifying a record numerically or 
or 32-bit binary values. an array at any time dunng program execution. searching on e@ value of one or more key teids. 
This can be done either by using a direct command 
Floating-point numbers contain @ nonfixed or by deallocating the array and using the DIM DOS end BIOS support There are several ways 
decimal point. If a language does not directly command. a program can access DOS and BIOS functional- 
support tloating-point numbers, it converts strings ity. One is by executing the command processor 
or integers into e usable form during computa- Graphice A package with “turtle graphics” lets and passing the DOS commands as parameters. 
tions. Some packages support e mathematical you give drawing commands by defining the Another method ellows direct access to system 
coprocessor. direction, distance, and pen mode (pen up/down, interrupts (INTs). If the DOS INT (INT 21h) is 
color). Object drawing can include individual pixels, accessible, the programmer will have eccess to the 
Arrays An array is a numbered set of strings or lines, rectangles, circles, ellipses, and polygons. low-level DOS routines. If ail INT routines can be 
numeric values. Matrix functions are those thatcan | The package mey also allow you to fill such objects © accessed, then BIOS and other routines are 
be performed on an entire array at once. They with color or pattems. available as well. 
mey include addition, subtraction, multiplication, 
division, Inversion, Inner product, end outer Record files The user can accass files either Compller optimization Some compliers 
product. sequentally— one record efter another —or automatically generate machine code that Is 
Pe) Thoroughbred BB 
GW-BASIC/BASICA QuickBASIC 4.5 True BASIC Turbo Basic 1.1 PopBASIC BASIC Progression/3 












List price Included with DOS $99.00 $99.95 $99.95 $129.95 $195.00 $200.00 
(with compiler) 



































Integers: 
16-bit a B Q a a a a 
32-bit Qa BS a a Qa a a 
Floating-point numbers: 
32-bit a B Qa a Q Qa a 
64-bit a a a a B Qa Q 
IEEE formet supported a a a a a Q  ] 
8087/60287/60387 Qa |] B a Q Q Q 
coprocessor support 
ARRAYS 
Matrix functions Q Q |] Qa Qa Q a 
Direct redimensioning command Qa a a Qa Qa a a 
Redimensioning using ERASE end DIM @ a Q BS a Q Q 
GRAPHICS 
Turtle graphics a a Qa a a a a 
Pixels Ba B B | Q Qa B 
Lines a B B | Q Q Ba 
Rectangles a B B B Q Q B 
Circles  ] a a |] Q Q a 
Ellipses a | a a Q Q a 
Polygons is} © 30) is) is) Q Q a 
Filled objects a BS Q a Q Q a 
RECORD FILES 
Sequential access a a a a a a a 
Random access via relative a a a a a a a 
record numbers | 
Random access via key fields a Qa a Q 2 a a 
DOS AND BIOS SUPPORT 
Command invocation a a a a a a a 
DOS INT tunctions directly evailable Qo a a a a a) a 
AIL INT functions directly available a Qa a a Qa a a 
COMPILER OPTIMIZATION 
Optimizes tor size N/At a 2 a 9 NAY 2 
Optimizes for speed N/A’ a Q a a N/A’ ie) 
Optimizations can be disabled N/A’ a 4 a Q N/A’ a 





4. ~Editor's Choe «= Yes J-No 
N/A’ —Not applicable’ muhiple-error detection and code optmizabon do not apply to interpreters, which interpret and execute one line of code at a time 
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optimized to produce a smaller program file or 
faster program execution. In some cases, this 
feature can be disabled by the programmer. 


Additional notes: 

@ None of the BASIC languages reviewed allows 
the use of expanded memory for data storage or 
code execution. PopBASIC, however, does use 
expanded memory for its runtime code. 

@ Only Microsoft BASIC and QuickBASIC offer 
support for NetBIOS functions. 

@ None of the reviewed packages supports a 
Weitek coprocessor. 
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editor or at the DOS command line. 

Where QuickBASIC really shines is in 
the excellent debugging capability built 
into its editing environment. Perhaps its 
most important debugging feature is its 
ability to trace a program’s flow from 
statement to statement while monitoring 
variable values. A unique history mode 
even lets you reverse the execution, to see 
how a program arrived at a given state- 
ment. You could tell QuickBASIC, for ex- 
ample, to halt the program if the variable X 
ever reaches a value greater than 10. By 
then stepping backward through the pro- 
gram, you can see where the variable was 
assigned and how the program arrived at 
the current statement. 





Besides being the easiest of the avail- 
able BASIC compilers to leam and use, 
QuickBASIC 4.5 provides a wealth of oth- 
er important features. These include huge 
arrays with up to 32,767 elements, true 
functions, and sophisticated graphics com- 
mands that work in any of the CGA/ 
EGA/VGA video modes. Hercules graph- 
ics is supported, though users will first 
have to run a special TSR support program 
from the DOS prompt. Also, QuickBA- 
SIC 4.5 lists for a mere $99, the only thing 
better is its big (and more expensive) sib- 
ling, Microsoft BASIC 6.0. 


MICROSOFT BASIC 6.0 

Microsoft’s BASIC 6.0 includes the edit- 
ing environment and standalone com- 
mand-line compiler found in QuickBA- 
SIC, but the compiler in this incarmation 
has a number of useful enhancements. For 
starters, the documentation comes in sepa- 


rate three-ring binders, as opposed to the 
paperback manuals supplied with Quick- 
BASIC. But the real difference is that BA- 
SIC 6.0 is able to create programs that run 
under DOS or OS/2. (See the sidebar 
‘*Calling OS/2 Functions from BASIC.”’) 
Microsoft BASIC goes a step further by 
including a series of special object mod- 
ules that eliminate unnecessary compo- 
nents of the BASIC runtime library. 
(Microsoft refers to these as “‘NO”’ object 
files because they have names like NO- 
COM, NOHERC, and NOLPT.) Normal- 
ly, aprogram compiled with QuickBASIC 
or the BASIC compiler will automatically 
add the library routines for COM support, 
graphics, printer output, and so on, even if 
they are not needed. By explicitly linking 
one or more of these object modules with 


which allows full 
access to all 


the BASIC program, the unneeded rou- 
tines can be excluded from the final ver- 
sion at a considerable savings in execut- 
able file size. In some cases, the resultant 
.EXE program may be reduced by 10K or 
more. 

Another important addition to the BA- 
SIC 6.0 compiler is an altemative math li- 
brary, which works much faster than the 
standard IEEE numeric format used by all 
other Microsoft languages. Prior to Quick- 
BASIC 4.0, all versions of Microsoft BA- 
SIC utilized a proprietary method for stor- 
ing floating-point numbers; this entailed a 
tradeoff: math operations could be per- 
formed very quickly but at the expense of 
accuracy and compatibility with other lan- 
guages. 

When QuickBASIC 4.0 was intro- 
duced, with support for interlanguage call- 
ing and numeric coprocessors, Microsoft 
was obligated to abandon its nonstandard 
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LANGUAGES 
BASIC 


PEEKING INSIDE THE BASIC COMPILER 


by Ethan Winer 


To the uninitiated, a BASIC compiler’s trans- 
lation of a source file into machine code that 
the PC's processor can execute may seem to 
be magic. In many cases, however, the con- 
version of a BASIC statement into assembly 
language is more straightforward than you 
might think. 

In the interest of simplicity, this discus- 
sion will be limited to simple math opera- 
tions that can be effectively translated into 
similar or equivalent machine instructions. 
{More-complex BASIC commands are con- 
verted into calls to the language library, 
which is another topic altogether.) In the 
examples that follow, Microsoft's Quick- 
BASIC Version 4 was used because of its 
ability to generate an assembly language 
source listing while a program is being com- 
piled. 


STEP BY STEP 

Let’s say you have the BASIC statement 
X = 12 in a program. From that statement, 
QuickBASIC will generate the assembler 
instruction MOV WORD PTR X, 12. This 
tells the PC’s processor to move the value 
12 into the word-sized memory location 
that has been named X. As with BASIC, an 
assembly language program may refer to a 
variable by name; the assembler itself will 
do the dirty work of finding an appropriate 
memory address to hold it. 

Next, consider the statement X = X + 
100, QuickBASIC will translate this into 
ADD WORD PTR X, 100; that means add 
100 to the variable X. Again, this is an in- 
struction that the PC’s processor can exe- 
cute directly. In most cases, QuickBASIC 
will not be as smart as a human at coding in 
assembly language, but as the program on 
the right illustrates, it is extremely efficient 
when it comes to integral math operations. 

In the example, X is first assigned the 
value 4 with the MOV instruction. Then the 
AX register (one of the processor's built-in 
variables) is loaded from X, where it stays 
throughout the remaining assignments. 
Understand that any operation performed 
on a register will be much faster than a 
similar operation performed on a variable 
kept in memory. 

To multiply X by X, QuickBASIC gen- 
erates an Integer Multiply instruction, and 
then places the result back into X. Because 
QuickBASIC is smart enough to realize that 
AX still holds the contents of X from the 
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previous calculation, all the remaining op- 
erations are performed using AX. 

To multiply X by 2, a Shift-Left instruc- 
tion is used. This is more efficient than the 
Integer Multiply instruction—whenever the 
bits in an integer variableare shifted left one 
position, the value is effectively multiplied 
by 2. After shifting, X is again assigned 
from AX. 

Multiplying X by 3 cannot be done with 
shifting, so the CX register (another of the 
processor’s built-in variables) is first loaded 
with the value 3. CX is then used as the 
multiplier of AX. The answer. which is now 
held in AX, is moved back into X. 

Two left shifts in a row are then used to 
multiply AX by four; again, the answer in 
AX is assigned to the variable X. Finally, 
the X + X assignment is elegantly handled 
by simply adding the AX register to the 
value of X. 

These few examples barely scratch the 
surface of what a sophisticated compiler 
like QuickBASIC can do. But these pro- 
gram fragments do show that there is really 
nothing mysterious about a compiler. Armed 
with this knowledge, you might want to ex- 
periment with examples of your 
own—perhaps to see how QuickBASIC en- 
codes a FOR/NEXT loop, or how a CALL 
Statement is set up and processed. 


ROLE OF THE OPTIMIZER 

Besides merely translating your BASIC in- 
structions, many compilers also perform 
what is called optimization. The Microsoft 
BASIC compilers, for example, will re- 
member the results of a previous calculation 
and reuse them later. This feature makes it 
unnecessary for the compilerto generate the 
same code repeatedly. 

This is transparent to the BASIC pro- 
grammer and has the effect of either reduc- 
ing the amount of code that is generated or 
increasing the speed of the resulting pro- 
gram. In the code fragment below, the ex- 
pression X + Y * Array(10) would be evalu- 
ated, then stored ina temporary memory lo- 
cation: 


IF X + Y * Array(10) > 100 THEN 
A=X + Y * Array(10) 
ELSE 
B=xX + Y¥ * Array(10) 
END IF 


Thus, QuichBASIC will create code to cal- 
culate the expression just once and then use 
the results of that calculation. This would be 
equivalent to 


Temp = X + ¥ * Array (10) 
IF Temp > 100 THEN 

A = Temp 
ELSE 


Because many steps are required toevaluate 
an expression, doing this once ahead of time 
can provide a considerable savings. 





THE COMPILER 
Pas TACKLES INTEGER 
ae MATH 
x=4 

MOV WORD PTR X, 4 
x=xX* xX 

MOV AX, X 

IMUL X 

MOV X, AX 
x=xX* 2 

SHL Ax, 1 

MOV X, AX 
xXx=x* 3 

MOV CX, 3 

IMUL CX 

MOV X, AX 
x=xX*4 

SHL AX, 1 

SHL AX, 1 

MOV X, AX 
X=X+X 

ADD X, AX 


While QuickBASIC ordinarily 
cannot match the human at 
coding in assembly language, 
the program above shows 
how efficient a compiler can 
be when it comes to integral 
math operations. Note that 
any operation performed on a 
register will be much faster 
than a similar operation 
performed on a variable kept 
in memory. 
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Call Now Toll Free to apply: 


800 Diep 


Note: For Sales and Technical Support 
Call: 800-423-5891 


ZEOS International, Ltd. Z*CARD Processing Center 
530 5th Avenue, N.W. St. Paul, Minnesota 55112 
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format. This format has now been reinstat- 
ed as an option in BASIC 6.0 for programs 
in which math performance is paramount 
and access to routines written in other lan- 
guages is not needed. 


PROBLEMS AND LIMITATIONS 

As good as QuickBASIC 4.5 and BASIC 
6.0 are, they are not perfect. One sorely 
lacking feature that should be added to 
both compilers is support for expanded 
memory. The unavailability of this support 
in any of the Microsoft languages is espe- 
cially annoying when you consider that 
even a company as tardy as Lotus Devel- 
opment Corp. has been using EMS for 
years. 

There is probably no cure for my other 
objections, since they are too deeply root- 
ed in the Microsoft BASIC language syn- 
tax. For instance, many commands are 
confusing and inconsistent: to determine 
the current cursor line in a program you 
would use the CSRLIN function, but to 
obtain the current column you have to use 
POS(0). Even forgetting that a name such 
as CSRCOL would be more consistent, 
why in the world should this function even 
require a ‘‘dummy’’ argument? Equally 


“XyWrite does it all’ 


Contracts and proposals are part of my daily 
routine. I need a powerful word processor to help 
me communicate effectively. Xy Write gives me 
ail the gols I need. I get more done in less time. 


p>, 00,0) Sc) ie 


44 Manning Road, Billerica, MA 01821, (508) 671-0888, Ext, 88 
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confusing are the many graphics com- 
mands and all of their variations; the hap- 
hazard development of the syntax for 
graphics statements means that there are 
often several ways to achieve the same re- 
sults. 

These criticisms are not much more 
than minor quibbles, though. Microsoft 
clearly makes the BASIC to beat. And 
BASIC 7.0, expected by the end of the 
year, is intended to offer even more. 





‘Thoroughbred 1BASIC 


by = eee 
The word eorex tiple a distin- 
guished bloodline, akin to royalty. As with 
royalty, however, Concept Omega 
Corp.’s Thoroughbred BASIC still em- 
braces the rigid customs of the language’s 
yesteryear. 

The $195 program’s dialect is of the 
business BASIC genre, with syntax and 
keywords more common to the traditional 
world of mainframes than to the culture of 








tn the drive, and run the setup soft- 


today’s PCs. As a result, aficionados of 
more-modern PC BASICs will find cur- 
rent business BASICs incompatible with, 
say, Microsoft QuickBASIC, and may 
prefer Thoroughbred for use only ina 
mainframe environment for applications 
requiring precision math and extensive file 
handling. 


THOROUGHBRED AT THE GATE 

To install Thoroughbred, you load the sup- 
plied floppy disk, change directories on 
the floppy to TBSC and type INSTALL. 
Installation to the hard disk is done for 
you, prompting for disks as needed and 
creating the TBSC directory if you haven't 
already done so. You can install the pack- 
age in any directory, as long as the directo- 
ry is called TBSC! 

Once in the interpreter, instructions 
may be typed in either as immediate state- 
ments or with line numbers. One hassle: If 
you don’t enable the CapsLock key, you'll 
get syntax errors from the start. Thorough- 
bred recognizes only capitalized keywords 
and variable names. 

Editing is done either within the inter- 
preter—iine by line—or with the supplied 
Edit utility. Although the utility shows a 


From Five 


to Three 


diskettes, both the © 


ware (4 keystrokes and you're ROKB lapeop diskenes — for any PC, XT, 
done). 18 easy to use, and the 1.4MB PS/2 AT. of compatible 
just like a 5 inch drive. It works with diskettes. It automati- = © Attractive and com- 
PCs, XT, and ATs, and youcan add =— cally determines winch pact, barely bigger 
it bo any computer because it's ex- type of diskette 6 be- than a diskette 
ternal. tng used. © One year warranty 
MicroSolutiOns tree icons” 
DeKalb, iL 60115 
Computer Products —_ 815.756.3471 
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Only ZEOS lets you 
decide between two great 
keyboard styles. Choose 
the ZEOS/RS with 
standard Enhanced key 
spacing yet a 25% smaller 
footprint. Or choose the 
ZEOS/F12 with all the 
function keys on the left. 
ZEOS gives you the 
choice. Two great key- 
boards, one great price! 


Please add $5 00 for shipping & handling Your ZEOS keyboard 
comes with the standard 6" cotled bor ditional 10 
cable extension (16" total) add $10. tI te 
stand IN 
sure what yrat nice mt your 
tors add $15 00 XT, AT » 
Prices are subj 
warranty detath At M tt 
verify stock. ZEOS « v MEL 
ST PAUL Local OT 





SiS 2R0 088888 
PEE EE EET 


~ JTITIITIITIIIE _ 













ZEOS/RS 


Your favorite Keyboards. Guaranteed. 


ZEOS/F12,“F” Keys on the Left! ZEOS/RS, 25% smaller footprint! 
Many people prefer their function | We made it 25% smaller yet kept 
keys on the left. That's why we the standard Enhanced key size 
developed the ZEOS/F12. Ifyou —_ and spacing. People love it by the 
use your “F” keys frequently, then — thousands. You will too. Just de- 
definitely give the F12 atry. You'll _ cide what you're going to do with 
never go back. all that extra desk space! 


Who said typing can’t be both fast and fun! Now it's both. ZEOS gives 
you your choice of two great keyboards. 

Choose the ZEOS/RS (Reduced Size) keyboard. It’s 25% smaller! Or 
select the ZEOS/F12. All 12 function keys are on the left, where a lot of 
us learned to use them. It's great for Function-intensive applications. It's 
fantastic for typing! 

Either way you get that great ZEOS Mechanical Tactile feel with the 
perfect “Click” 

Plus, you will also get that extra ZEOS value. Like an anti-static dust 
cover included at no additional charge. Our famous ZEOS 30 day Money 
Back guarantee, Full One Year Warranty, Toll Free Technical Support 







and Expedited Replacement 

policy are yours too. 

ee es Order Now Toll Free 
your new ZEOS key- 800-423-5 89] 
area {rnd cing an we 
by calling ee ab ee Call: 612-633-4591, 
800-423-5891. ‘alee Nw St Paul, MN'SS112 
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PERFORMANCE TESTS: BASIC LANGUAGES 
(RUNNING UNDER AN EDITOR OR INTERPRETER) 





Largely because of its error handler, even the Editor's Choice, QuickBASIC 
4.5, falis short on certain tests. But while error-trapping routines will aiso 
slow down compiled programs during their development, fortunately the 
error handling occurs only once. Not so for interpreters, which must parse 
each line of code whenever the program Is run. 


All BASIC language tests were run on an IBM PC 
AT equipped with an Intel Above Board supplying 
backiill to 640K, 1MB of extanded memory, and 
1MB of expanded memory. We also fitted each 
machine with an 80287 math coprocessor, a 
VGA adapter boerd, end a freshly formatted 
32MB hard disk 

The tests themselves were designed to be as 
simple as possible end in most cases were 
whiten to have as few lines as possible. No 
attempt was made to test features that are 
excluded trom some dialects of BASIC. 

The Simple Numeric Loop test measures 
the time required to accomplish 10,000 iterations 
of these tour math operations: a=a+t, bea a, 
c=b-e, end d=b/17, within e WHILE(WEND 
looping structure using the counter n %=n %o+1 
until 2 %>t0,000. Ounng the repetitions of the 
first test phase, the counter variable n % ts 
printed to the screen as it increments. This test 
Provides an insight into the overhead required by 
the vanous dialects of BASIC to process simple 
math, vanable assignments, and loops. 

The second test involving a loop, the Screen 
Updata During Loop, duplicates the preceding 
almost exactly, the only difference is that screen 
commands have been edded to locate a 
particular coordinate on the screen and pnnt the 
ascending velue of n% as the test proceeds. If 
the difference between this result and that of the 
preceding test ts high tor the BASIC dialect that 
you'ra considenng and you need to do screen 
updeting, you should consider doing iton a 
periodic basis rather than after consecutive 
passes. 

The 64,000 GOSUBs test measures the time 
i takes to process a GOSUB proc? statement 
occurnng 800 times within e WHILE/WEND toop 
that executes 80 times. The proc? subroutina 
contains the assignment f=n tollowed by a 
RETURN statement. In many cases, the majority 
ot the time spent on this section will be lor the 
assignment operation (f@n) rather than for the 
GOSUB itself Theretore, although modularizing 
your code using GOSUBs rather than coding In- 
line clenties the organization ot the code, it yields 
little difference in execution speed. 
Consequently, dialects that produce tast results 
are preterable because ot the speed ot their 
operator assignments 

The Write to Screen with Scrolling test 
uses a FOR /NEXT statement to pnnt the letter # 
80 times across each ot the 25 screen lines. This 
code segment is enclosed in a loop that iterates 
40 times, and each new Iteration begins the next 
series ol print statements where the last one 
Stopped; the top line consequently scrolls off the 
screen as each new line begins at row 25. The 
test times demonstrate the speed ot the various 
BASIC dialects as they Interact with the video 
BIOS in the course ot normal programming 
activities. 
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Simpie Numeric Loop Elapsed Time (seconds) 


1000 WORST 


750 
500 





85.0 4861 1884 46.0 4.18 20.1 


680 4388 101. 
Screen Update During Loop Elapsed Time (seconds) 


1600 WORST 














1200 
800 


ao |) | | 
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187.0 137.26 131.0 121.0 177.98 105.18 76.0 70.41 31.53 
64,000 GOSUBs Elapsed Time (seconds) 


WORST 





; == BEST 
595.0 6475 300.0 67.0 6942 14.55 87.0 5.83 1389 


Write to Screen with Scrolling Elapsed Time (seconds) 


500 0. 
3750 
2500 
1250 


BEST 
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(RUNNING UNDER AN EDITOR OR INTERPRETER) 


The Sequential Write (512 512-Byte 
Recorde) and the Sequential Write (64 4K 
Records) tests measure the time it takes to 
wnte @ file of 512 512-byte records and a file of 
64 4,096- byte racords, respectively, to a freshly 
formatted hard disk. Both operetions result in the 
same number of bytes (262,144) written to the 
disk, and times within the same BASIC dialect 


should be comparabla, despite the differences in 


record size. While faster times do a 
indicate better performance among the different 
dialects, axtremely low numbers may simply 
result from a dialect’s writing only @ buffertul of 
information to disk rather than the entire series 
of records. Such writes are often 

when the file is closed or when the program Is 


The Floating-Point Math test measures the 
time elapsed for @ series of long-integer floating- 
point operations as a minimal test of the floating- 
Point functions available within each dialect. 
Extremely short times typically indicate that the 
BASIC dialect is using the 80287 coprocessor 
chip installed in the test-bed. All dialects were 

in default mode with no additional 
extensions or modules added. 


| 


Se - 


screenful of code, it isn’t a full-screen edi- 
tor in the QuickBASIC style; a line to be 
edited is individually selected and then 
edited. While this may seem very slow, 
this method is still much easier than editing 
by command. 

You may save program files written us- 
ing Thoroughbred, but only in tokenized 
format. ASCII files can be imported via a 
short program obtained (for this review 
only) from Thoroughbred technical sup- 
port or through the Merge command after 
special formatting. To save a program, 
you must specify the program name (with 
up to eight characters and no extension), 





Sequential Write (512 512-Byte Records) Elapsed Time (seconds) 


600 


WORST 





479 9.0 


Sequential Write (64 4K Records) 


45.0 


30.0 


15.0 


110 45.58 


10,44 «6100 «61744 (2087 


Elapsed Time (seconds) 








Elapsed Time (seconds) 


280.0 mors 
2100 
140.0 
700 
t Jest 
31.0 23.78 40 862620) 62 61351 61020 2.03 72.85 + 
oF oF a ee fr een 
wo eo = «sh or a 
~* CONTINUES 


the size of the program (a system variable 
PSZ), disk number, and sector. 


ARITHMETIC FUNCTIONS 
Thoroughbred BASIC boasts a full com- 
plement of arithmetic, conversion, and 
programmable numeric functions. There 
are also code conversion, logical/binary, 
and programmable string functions. 
Numeric variables come in three fla- 
vors—32-bit integer, fixed, and BCD 
floating point; the last offers accuracy to 14 
places—with none of the occasional 
rounding errors met when using GW- 
BASIC or QuickBASIC. Numeric arrays 


are allowed with up to three dimensions, 
but there are no string arrays. 

A greater limitation is that both numeric 
and string variables are limited to a single 
alphabetic character, optionally followed 
by a single numeral from 0 to 9. So much 
for readability! 

Thoroughbred does show its stuff when 
it comes to file handling, the area for 
which business BASICs are best known. 
Supported file modes are Indexed, Direct, 
Serial, Sort, and Program files. Key sort- 
ing on Direct files is single-level only, but 
multikey sorts can be performed by using 
Sort files. All file services have error han- 
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| BASIC LANGUAGES (RUNNING UNDER 
AN EDITOR OR INTERPRETER): COMPOSITE VIEW 


a under the Runtime or 
Standaione Moduie heading, running your code under the 
editor/interpreter will be necessary oniy during the development 





phase as you test the code you've written. The prolonged 
funning time shown in the chart is a result of the compiier's 
error-handiing routines, which continually check the program as 
it runs. Once compiied, the code runs unfettered. 

Unfortunately, strict interpreters iike Watcom BASIC, BB* 
Progression/3, GW-BASIC, BASICA, and Thoroughbred BASIC, * 
are always burdened by the same overhead, needed to parse “ *! 
each line of code each time the programs run. If you must use 
an Interpreter, either GW-BASIC or BASICA appears to be the : 
dialect of choice, although Thoroughbred would be infinitely 
More appealing were it not for its poor floating-point result. 
While BASICA and GW-BASIC are operationally identical, 
BASICA does benefit from the screen-handiing and /O 
routines aiready in the ROM of IBM machines. You wiil 
be penaiized to varying degrees during these two 
functions if you run GW-BASIC on an IBM 


computer. 






BVO 


NWO AT 













A r 
ov 


ap 


cl 


*. Ne 
PS 





dling via a GOTO line if an error occurs; 
however, first-time users will be diving for 
the manual to decipher the tricky error 

4 numbers. (Oceasionally two or three dif- 
Thoroughbred BASIC, 


ferent problems are reported by one error 
Coco otepa Co. . number.) 
19 Schoothouse Rd., For technical support, note that Con- 


cept Omega sells Thoroughbred BASIC 
direct and provides support primarily to 
VAR developers. 

The DOS version of Thoroughbred 
BASIC has many interesting and useful 
functions that are not available in other 
BASIC versions. But the lack of a real 
full-screen editor, minimal and often eryp- 
tic documentation, the absence of on-line 


P.O. Box 6712, 
Somerset, NJ 


9958; (201) 560-1377. 

List Price: $195 

Requires: 512K RAM, 

hard disk, DOS 3.0 or later. 

In Short: A business BASIC interpreter of 

interest to VAR developers needing accurale-to- 
math and extensive file handing. 





F cicaostonpen, cme fe help, and restrictive syntax conventions 
» will probably tum off many of today’s BA- 
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SIC programmers. 
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387BASIC 
wise MSN 


The name of Microway’s 387BASIC tells 
the whole story: special support for a math 
coprocessor is an intrinsic part of this paek- 
age. If you do plenty of floating-point and 
other complicated mathematical calcula- 
tions, you'li appreciate the extraordinary 
speed with which 387BASIC handles 
these processes. 

The $250 product is nearly compatible 
with more-common BASICs such as Mi- 
erosoft’s QuickBASIC or Borland’s Turbo 
Basic. 387BASIC was designed to follow 
the standards of the IBM BASIC Compiler 
(Version 2.0), so porting programs written 
in that dialect or in its derivatives is easy. 


Only Tecmar Can 
Back Up All Three 
With One Tape System. 
It's what you told us you 
need. A single tape backup 
system to work with your 
PS/2s™ your classic-bus PCs 
and — here's the clincher — 
your Macintosh® IIs. Three 
very different architectures 
supported by one high-speed, 
high-capacity tape system. 
Tecmar’s not only done it, 
we've made it easy! Any exter- 
nal Tecmar QualityTape™ drive 
from 60-to-150MB capacity, 


including the ones you may 
already own, can now be 
shared between PCs, PS/2s 
and Mac Ils. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer — including the 
brand-new NuLink™ Host 
Adapter for Mac II. If you have 
more than one architecture, 
then this is the solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others — for our speed, relia- 
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bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
(216) 349-1009 or (800) 624- 
8560. Or write Tecmar, Inc., 
6225 Cochran Road, Solon, 
Ohio 44139-3377. 


TEQUAR 


AREXON COMPANY 


©Copyright Tecmar. Inc.. a subsidiary of Reon. Inc.. 1968 
All nights reserved 

All Tecmar products are trademarks or registered trademarks of Tecmar. 
Ine Other brand and product names are trademarhs or reguaered 
trademarhs of ther respective companies. 





But if you’re used to a more powerful envi- 
ronment, such as QuickBASIC 4.0, 
you’ ve got a hefty job ahead of you. 

In the manual there are adequate exam- 
ples of how to port some of the trickier 
constructs and functions into 387BASIC 
functions, and since this is a compiler, 
there should be no impact on the speed of 
your application after it’s ported. 

Compatibility considerations aside, if 
you have a need for constructs like arrays 
with |8 dimensions, this is a hard package 
to beat. 387BASIC gives a lot of support to 
the professional programmer, with fairly 
easy access to assembly language inter- 
faces, specific support for the different 
math coprocessors (8087, 80287, 80387), 
and ‘‘metacommands”’ that do such eso- 
teric jobs as controlling event trapping and 
allowing arrays to be redimensioned dy- 
namically in the compiled code. 

The language also offers utility pro- 
grams and programming concepts that en- 
able you to easily convert back and forth 











{508) 746-7341. 
Ljal Price: $250 

Requires: 320K RAM 
(512K recommended); 








you apprecate he axraodnary speed wit 

387BASIC handies these processes And, 
Waist codons (s nearly 
compatible with more-common BASIC products, 
but there's no way to run the software without a 
math coprocessor. 





between files whose floating-point num- 
bers are stored in IEEE format and those 
whose numbers are stored in a different 
format. 


COPROCESSOR SUPPORT 
387BASIC’s use of the math coprocessor 
is transparent: wben you use a math func- 
tion that can be more readily performed us- 
ing the math coprocessor, the appropriate 
code is generated. This is valuable when 
you use graphics functions, for example, 
to draw a circle or when you perform trigo- 
nometric functions. 

That 387BASIC requires a math co- 
processor, however, is a very serious prob- 
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PERFORMANCE TESTS: 
BASIC LANGUAGES (RUNTIME MODULE) 


‘sruciure using the counter n%=n%+t until 

%>10,000. During the repetitions of the 

first test phase, the counter variable n% is 
Increments. This 


loops. 
The second test involving a loop, the 
Fectadiaatal aleberap gic a 
almost exactly; the 


it on a periodic basis rather than atter 
consecutive passes. 

The 64,000 GOSUBs test measures 
the time it takes to process a GOSUB proct 
statement occurring 800 times within a 
er ea nan eo unes. 
The proct subroutine contains 
Calecey Fo tolowel oy RETURN 
Statement. in many cases, the majority of 
the time spent on this section will be for the 


assignment operation (f=n) rather than for 
the GOSUB itself. 
modularizing your code using 


test uses a FOR/NEXT statament to print 
the fetter 180 times across each of the 25 
soreen lines, This code segment is 
enclosed in a loop that iterates 40 times, 
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Screen Update During Loop 


Elapsed Time (seconds) 
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64,000 GOSUBs 


Elapsed Time (seconds) 
WORST 


57 64 26.0 We? 7 


Write to Screen with Scrolling 


Elapsed Time (seconds) 





PERFORMANCE TESTS: 
BASIC LANGUAGES (RUNTIME MODULE) 





Peterlee iE Sequential Write (512 512-Byte Records) 


Records) lests measure the time it takes to wie 6 
fie of 512 512-byte records and e tle of 64 4,096- Jab ss lai cose 
byte records, respectively, to @ freshly lormatied 
hard disk. Both operations result in ihe same 
number of bytes (262,144) writien to the disk. end 
times within the same @ASIC dislect should be 
comparable, despite the differences in record size 
While laster times do typically incicalc better 
pertormance among the different dielects, 
extremely low numbers may simply result trom @ 
dialect s writng only a butfertul ol informetion to 
disk rather than the entire series of records Such : 
wites are when 
pai peel coal haga 1637 2933 © 10.0 ©2087 2081 
The Floating-Point Math lout measures the 


el \ Hh if | z. 
wath cenaibea occ cRURGT ORE iaincetn- Sequential Write (64 4K Records) 


pot lunctions available within each dialect. = 

Extremely short times typically indicale thet the Elapsed Tima (seconds) 
BASIC dlatect is using the 80287 coprocessor chip 280 
instoHed in the lesi-bed All dialects wore installed 
in default mode with no additional extensions of 
Modules added 





210 
140 


70 


120 


Rae BASIC LANGUAGES (RUNTIME MODU 
“ COMPOSITE VIEW 






The first of two options in compiling to EXE 
tiles, distributing your finished program with a 
runtime module or library, means that your 
code must reter to an external library ot 
toutines contained in the module es it runs. 
This can signiticantly reduce the size of the 
code you're producing and let you distribute 
several smailer programs with only one runtime 
library needed, but it sometimes entails paying 
royalties to the BASIC language vendor tor use 
of the module. 

From a pure speed standpoint, either 
QuickBASIC 4.5 or Microsoft BASIC 6.0 would 
appear to be a natural tavorite when the full 
range of tests ts taken into account. Turbo aa 
Basic 1.1 does not appear in the list because it Relative Times 
compiles standalone .EXE programs. {Pop@ASIC = 100) 
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lem. It means you won't be able to develop 
or run any 387BASIC program—even one 
that does not make use of the coprocessor’s 
functionality—without this comparatively 
expensive component installed on your 
machine and on the machines of the end 
user. It would seem to be a trivial matter to 
build the compiler with a switch that would 
allow the runtime system to determine 
whether a math coprocessor exists and 
then execute the applicable code according 
to the coprocessor’s existence and type. 
(There are slight differences in the 8087, 
80287, and 80387 that require different 
coding practices.) 


THE BASIC STRUCTURE 
Microway opted for a structured BASIC, 
using labels and independent subroutines 
instead of line numbers. This allows for 
more modularity of code and therefore bet- 
ter control over the scope of your vari- 
ables. Usage of the stack on the math co- 
ASS ghia Karna Sarr} eva ae bras’. it 


Ree. x ‘s “ 
Y 195 4 “a ~ 


* Op 

(= 14, 198 Ps aS ee 
LOCATE 16, 355 feinnn 
“derwghured E BASIC. 


. that dispenses: with 








» 


ine numbers. ‘ 


processor permits faster calculations and 
variable storage—consider these to be 
similar to register variables in C, though 
not as fast. Proper usage of these stack 
variables requires some careful consider- 
ations, and the manual does a good job of 
educating the programmer in this area. 

In other respects, however, the manual 
needs some work; it consists of single- 
sided photostats stuck into a generic three- 
ting binder combined with an inadequate 
index and table of contents. While the 
manual may serve as a valuable enough 
reference tool, it is not suitable if you're 
learning 387BASIC. 

387BASIC is exactly what it claims to 
be—an excellent implementation of math 
coprocessor support in BASIC. If you're 
finding that your calculations of pi or other 
mathematically intensive applications are 
taking far too long, take a look at this pro- 
gram. 
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functions. Here, Turbo Basic 1.1 
frequently surges ahead of 
Microsoft BASIC 6.0, although 
the latter’s complier-only design 
gives It the edge in three tests. 


| modules—the most common 

| form of program distribution, 

| despite the code-size limit im- 

| posed—reveal the most variety 
| in testing a BASIC dialect’s 


Simple Numeric Loop J 


Elapsed Time (seconds) | 
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; PERFORMANCE TESTS: 
BASIC LANGUAGES (STANDALONE MODULE) 
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jedoachmachine wih «360 


The tests themselves were designed to 18.0 
be as simple 28 possible and in most cases : 
were written to heve as few lines as j 





. No attempt was made to test” 90 

features that are excluded from some 
dialects of BASIC. 0 - - 

The Simple Numeric Loop test “i + 188408 16.26 2 191 oe 
~ Measures the time required to eccomplish 2 
10,000 iterations of these four math 
operations: ace +1, bos 8, oub-a, and Screen Update During Loop 

117, within a WHILE/WEND looping 





structure using the counter 7 %en %+1 unit Elapsed Time (seconds) 
1 %>10,000. During the ofthe ~ 


repetitions 
first test phase, the counter variable n% ie 










64,000 GOSUBs 
Elapsed Time (seconds) 
WORST 





PassThe 64,000 QGSUBs test measures the 2 
time it takes to process @ GOSUB proct . 
statamend occurring 800 times within a 140 
WHILEAVEND loop that executes 80 times.-. 
The proc! subroutine contains the 7 
‘assignment ten followed by a RETURN 
acest salen o 
Spent on lor . . x i 19; ; 
Redarriedfocerdiccl(iarh rather then tore 1 iv 26.0 14.61 W7 9.44 
the GOSUB itself. } , - 
your code using GOSUBs Write to Screen with Scrolling 
rather than coding in-line ctanfies the 


‘organization of the code, it yelds little 

Giflerence in axecution speed. Consequently, 

Giaiects that Proton fas results. Ae me 
assignments. 


The Write to Screen with Scroting 
test uses a FOR/NEXT statement to print the 


Elapsed Time (seconds) 
WORST 








PERFORMANCE TESTS: 
BASIC LANGUAGES (STANDALONE MODULE) 





The Sequential Write (512 512-Byte 
Recorde) and the Sequential Write (64 4K 
Records) tests meaeure the time tt takes to 
write @ file of 512 512-byte recards and efile 
of 64 4,096-byte records, respectively, toa 
freshly formetted hard disk. Both operations 
result in the same number of bytes (262,144) 
written to the disk, and times within the came 
BASIC dialect should be comperabie, despite 
the differencee in record size. While faster 


‘wiites are often completed when the fli is 
closed or when the program is ending. 

The Floating-Point Math test measures 
ihe time elapsed for 6 series of long-integer 
floating-point operations as ¢ minimal test of 
the floating-point functione avaliable within 
each dialect. Extremely short times typically 
indicate thet the BASIC dialect is using the 
80287 coprocessor chip installed in the test- 
bed. All dialects were instalied in defauit 
mode with no additional extensions or 
modules added. 


Sequential Write (512 512-Byte Records) 


Elapsed Time (seconds) 
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BASIC LANGUAGES (STANDALONE 
MODULE): COMPOSITE VIEW 





Standalone programs reflect the form most 
often ancountered: .EXE files that have all 
library routines already encoded Into the software and 
therefore have no need of a runtima module. The penalty 
hare fs In code siza, which may be three or four times 
larger than a runtime-module-dependent version; the 
advantage lies simply in avoiding royalty paymants to a 
funtina module vendor. 

Aithough the dialect’s screen handiing is somewhat 
disjointed the Intention of the original design of Microsoft 
BASIC as a compiler for BASIC code (and not as a 
seperata dialect of the language) often gives it the 
advantage here in raw speed, even without the optional 
floating-point modula added. After all, the code gener- 
ated by Microsoft BASIC is identical to that generated by 
QuickBASIC, Turbo Basic 1.1, and BASICA/GW-BASIC, - ™, 
but Microsoft BASIC offers sophisticated optimization as 
well. If you require or prefer an interactive editor es the ~ 
front end for your programming chores, QuickBASIC 4.5 
is the package of choice. 





Relative Timea 
{PopBASIC @ 100) 
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True BASIC 

by Dean Hannotte 
a 

True BASIC is not a fully Microsoft-com- 
patible dialect of BASIC. But then again, 
GW-BASIC doesn't offer the many en- 
hancements to be found in True BASIC ei- 
ther. The $99.95 True BASIC has evolved 
at a far more leisurely pace, and this shows 
in the more elegant look and feel of its 
command set. Furthermore, it alone can 
claim direct descent from the very first 
BASIC, developed 25 years ago by Dart- 
mouth professors John G. Kemeny and 
Thomas E. Kurtz. 

Actually, True BASIC is an implemen- 
tation of the formal definition of BASIC 
developed by the American National Stan- 
dards Institute in the mid-1980s, in which 
process Messrs. Kemeny and Kurtz played 
a substantial role; a few added features also 
go beyond the ANSI spec. Some of the 
features will intrigue those raised on the 
ubiquitous Microsoft interpreter. 

Whereas in GW-BASIC, arrays must 
start with element 0 or I, arrays in True 
BASIC can be **biased’”: a statement like 
“DIM YEARS(1900 TO 1999)’’ defines 
an array with 100 elements, the first of 
which is number 1900. To extract sub- 
Strings in GW-BASIC, the MID$ 
(*‘string”’ ,s, e) function is used, where s is 
the starting position and e the ending. True 
BASIC instead offers the more-compact 
notation ‘‘string’’[s:e]; thus ‘‘BA- 
SIC’’[2:3] refers to the substring ‘‘AS’’. 
And where GW-BASIC lets you output 
edited numbers with the PRINT USING 
statement, True BASIC lets you assign an 
edited number to a string with the 
USINGS(format$, exprl, expr2,... ) 
function, after which you can continue to 
work with it inside the program. 

GW-BASIC has no matrix functions 
and only poorly thought-out graphics func- 
tions. True BASIC has a full complement 
of matrix functions grouped under the 
MAT command, and rich graphics func- 
tions are available under the BOX com- 
mand, True BASIC approaches the object- 
oriented style of programming when it 
allows modifiers on the **DRAW picture- 
subroutine’’ command that shift, scale, ro- 
tate, or shear the output of the named pic- 
ture-generating subroutine. 

Powerful facilities in the True BASIC 
environment include a command-driven 
editor that can display all instances of a 
particular string and do a global change 
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BASIC 
with confirmation. The dialect offers edit- 
able script files that can store sequences of 
commands to be executed and, like DOS 
batch files, take arguments; one of these 
files is STARTUP.TRU, which True BA- 
SIC executes at start-up. 


FOLLOWS OWN STANDARD 

Some deviations from the Microsoft dia- 
lect will take getting used to if you were 
raised on GW-BASIC. The LOAD com- 
mand, for instance, is called OLD, the 
SYSTEM command is BYE; KILL is UN- 
SAVE. The MKDIR and RMDIR com- 
mands are gone, possibly to make True 
BASIC less DOS-dependent, since True 
BASIC programs run on Amigas, Atari 
STs, and Macs, as well as on PCs. 

And syntax characters that no longer 
have the meaning you may expect include 
the apostrophe (which preceded comments 
in the original BASIC dialect), the plus 
sign (used for string concatenation), and 
the period (used to segment variable 
names). A large cursor now indicates re- 
place mode, the .BAS extension is now 
-TRU, and neither integers nor double- 
precision floating-point numbers are sup- 
ported. 

True BASIC ‘‘compiles’’ your source 
into pseudocode rather than actual ma- 
chine language, and the .EXE file it builds 
packages this pseudocode with its own 
runtime interpreter. Fortunately, there is 
no runtime charge, as there often is with 
many other language products. 

Communications support is omitted 
from the base product but available as a 
separate $69 toolkit. Other kits include 
Sorting and Searching, Forms Manage- 





Lebanon, NH 03784, 
(800) TR-BASIC, (603) 
298-8517. 


List Price: $99.95 

Requires: 256K RAM, 

OOS 2.001 3.3. Hard 
recommended 


disk i 

In Short: This p-code interpreter's strengths. 
Include command-dnven editing and full matrix 
functons; compliance with the ANSI BASIC 
Specification, however, may tum off some users. 
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ment, 3-D Graphics, Business Graphics, 
Scientific Graphics, Mathematics (with 
support for real numbers of up to 100,000 
digits), Advanced String Manipulation, 
and an IBM PC developer's toolkit. The 
kits are 90 percent True BASIC source 
code, with the other 10 percent being high- 
ly optimized assembler code. 

The latest release of True BASIC, Ver- 
sion 2.1, contains a number of important 
improvements, such as VGA support, a 
more powerful TRACE command, and 
completely rewritten documentation, but it 
still costs only $99.95. 

If True BASIC were a business BASIC 
aiming for a different market than that cur- 
rently dominated by Microsoft, the prod- 
uct might indeed be a major force. True 
BASIC, however, faces an uphill battle 
from its very compliance with ANSI— 
whose vision for the language has not 
matched the present abilities of Micro- 
soft’s product. Yet True BASIC excels in 
specific areas that remain untouched by the 
more popular products. 





« ? Hallu creator. 
af 


© RANDOMIZE 
© DECLARE DEF PickS 
a 


0 DIM erticte$(3), ad jectlve$(15), now$(1Z), verb§(15), prepS4) 
a 


© MAT FEAD articleS. ad jectlue$ 
© WAT READ mound, verb§, preps 


8 
© LET Hncg = Pickgtarti 
© LET liney = line @", 
e LET DineS = Line§ @ Fick$(noux$) 
© PRINT LineS 


‘ 
OLE? IlneS = Pick$(prep$) 
@ LET Lines = LineS @ PickS¢ 


ha ike 
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ue BS E Version 2. 

Copyright (c) 1968 by Truc BASIC, Inc. All rights ecserved. 
Type SPLIT ta sce a rem of the fenction keys. 
Ok. split 
Ok. old halk 
Ok. 


2 &*" & Pick$ted ject Ive$) 
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“9 @ PickSlarticieg) & " ” 
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"WE'VE GROWN 
DEPENDENT ON 
PRIMETIME, TO 
MANAGE GUR 
TIME." 


-InfoWorld 


Effective time management. 
Your success depends on it. 
So when InfoWorld, the 
leading micro 
computer news- 
paper, endorses a 
time management 
software package, 
it’s time fora 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time," says 
PC Magazine. "Quite an 
attractive package. Buy it." 

PRIMETIMEis -————}q 
a personal project 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, ! : 
scheduling and organization 
tools into one powerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 


Call for a FREE Demo Disk, 
or see your local software 
dealer today. 


=e 
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Turbo Basic 1.1 


by Ethan Winer 


If competition is good for the consumer, 
then Borland’s introduction of Turbo Ba- 
sic, Version 1.0, in early 1987 seemed a 
godsend. By adding a number of features 
not available in the market leader, Micro- 
soft QuickBASIC 3.0, Borland added fuel 
to the BASIC wars, thus forcing Microsoft 
to improve its product. 

Among the enhancements offered by 
the $99.95 Turbo Basic | .0 were a number 
of important language extensions, added 
were long integers, binary file access, re- 
cursion, and fast screen printing. Equally 
important for many people, Turbo Basic 
programs automatically (and convenient- 
ly) accommodate a math coprocessor if 
one is present. Although QuickBASIC 3.0 
can support a coprocessor, creating pro- 
grams to include that feature is cumber- 

All innovations aside, Turbo Basic 1.0 
was excessively buggy. Several months 
after its release, Borland quietly began 
shipping Version 1.1, which fixed a num- 
ber of these bugs at the same time that it 
added a few new features, such as support 
for Hercules graphics. 

Like QuickBASIC, Turbo Basic 1.1 in- 
tegrates a full-featured program editor with 
in-memory and on-disk compilation. Pull- 
down menus are used to manipulate the 
editor and for setting the various compiler 
options. Truc to its name, Turbo Basic will 
compile a program in memory very quick- 
ly. And because Turbo Basic does not re- 


omplie Options 
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quire a separate link step when compiling 
to disk, that process is also extremely 
fast—much faster than with Quick- 
BASIC. Eliminating the linker, however, 
makes it more difficult to incorporate ex- 
ternal assembly language routines within 
a Turbo Basic program. 

One very nice touch is Turbo Basic’s. 
ability to automatically resolve forward 
program references. With all versions of 
QuickBASIC, DEF FN functions must be 
defined before being referenced in a pro- 
gram; that is, the function definition must 


Turbo Basic 1.1 
Borland International, 
1800 Green Hills Rd . 
Scotts Vailey, CA 
95066. (408) 438-8400. 
List Price: $99 95 
Requires: 384K RAM, 
DOS 2 Cor later 

In Short: Turbo Basic 
provides a modest performance improvement 
over QuickBASIC in several areas—most 
notably in math—but falls behind in overall ease- 
of-use and program debugging. Regrettably, 
Borland has banished hopes for later upgrades 
by canceliing the release of Version 2.0. 
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be physically positioned near the begin- 
ning of the source text. Turbo Basic does 
away with that requirement by scanning 
the program twice as it compiles. 

As important as Turbo Basic 1.1 is, 
most of the advantages it had over Quick- 
BASIC all but disappeared when Quick- 
BASIC 4.0 was introduced. Indeed, if we 
had to compare Turbo Basic 1.1 with the 
latest QuickBASIC, there would be no 


The Turbo Basic 
editing 
environment 
features a classic 
WordStar-like 
editor and uses 
pull-down menus 
to control all of its 
compile and 
system functions. 
Customizing the 
color combinations 
is but one of Turbo 
Basic’s many 
configuration 
options. 





Now Get 386 System Performance At A 286 System Price. 


fee Itjust doesn’t make sense to buy Its one hundred percentcompatible with the 

\<-am another 286-based personal 286. So all your software moves with you. And 

_ computer. it’s one zillion percent better. Because it runs 
Not since we created the 386°SXmicro- _ all thenew 386 software, too, which the 286 
processor. Now you can buy a386 SX-based can't, 386 SX. Ask for it the very next time you 


system for the price ofa 286-based system. buyacomputer. a ® 
And invest in the future, not in the past. 386 SX. Now’s the time in 
386 SX makes it easytomake themove.  tomake themove. 
Need to know more about 386 SX computers? Call 1-800-722-7772 ext 3AQ2 and we'll send you an mformative overview. 


‘$binatrademnsck of tanel Corporation, tnnel ts aeegistened wrademarkof intel Corporation. ©1989 tatel Cosporation 
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contest. Especially in terms of its debug- 
ging environment, QuickBASIC 4.5 is 
clearly superior. 

Unfortunately, as we went to press we 
received word that Borland has halted de- 
velopment of Turbo Basic 2.0. While Ver- 
sion 1.1 will continue to be fully support- 
ed, present users cannot expect any further 
upgrade of the product any time in the near 
future. 


“Watcom BASIC 


Watcom BASIC’s graphical inter- 
face—yes, graphical interface—is what 
really makes this $250 compiler/interpret- 
er from Watcom Products stand out. It 
uses the GKS (Graphical Kemel System) 
standard developed by both the Intemna- 
tional Standards Organization (ISO) and 
the American National Standards Institute 
(ANSI). This is one powerful standard— 
there’s not much you'd want to do with 
graphics that can’t be done in Watcom 
BASIC. 

An important consideration is Wat- 
com’s ability to create device-independent 
GKS-conforming programs. A program 
you write to display an image on your 
EGA can be used to output the same image 
to your plotter or laser printer without any 
programming changes. Any device depen- 
dencies (such as resolution, aspect ratio, or 
number of colors available) are handled in- 
ternally by the graphics kemel. By simply 
changing the letters CGA to EGA, for ex- 
ample, I was able to run a Watcom graph- 
ics demo in the higher resolution with no 
other coding changes. And the circle it dis- 
played on my EGA monitor is just as much 


“_ 


Watcom BASIC 
Watcom Products, 415 
Phillip St, Waterloo, 
Ontano, Canada N2L 
3X2; (519) 886-3700. 
Liet Price: $250 
Requires: 256K RAM, 
DOS 2.1 or later 

In Short: Watcom 
BASIC’s graphucal user interface is what makes 
this compilerinterpreter really stand out. Some 
quirks and potential conversion problems plague 
the system, but its ample documentaton will 

aid both the experienced and the novice 
programmer. 
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heginning of file> 
? = MATCON BASIC DEMO PROGRAN 
t 


? This progren reads the a year Fron the terninel 
1 and geverates a calendar for that year. 
1 


' 
option base 4 
32,30, 31.90.31,51,0,.31,90.31 
din Dayslottanttc:(12) 
mat reed Boys] nttonth, 
dim Calendas(42,6,7) 


enter outgut file.” 


inter’ for the printer, ‘terminal’ for the sereen,”: 


to stop. 

inpat owed 

If out = ‘quit’ then quit 

open 83, out$, outpat 

inpat “Pleare enter year for calendar: *, newyears 

print 63, chr$(i2) 

print @3, teb(25):’Calendar For The fear’; 
calendar (15, 1,25569) UATCON Basie PC/DOS 


rew_yrarK, 


FisPgt 2:Fqgb 3°20 4:11 S:Llow 6:Ldel ?:Sclect/Deselect O:Cut 9:Scrn/Cnd 10:Help 


a circle on my plotter, even though they 
have different aspect ratios that, if not han- 
dled properly, can make a circle look like 
an oval. 

Watcom BASIC’s editor functions ei- 
ther in line mode or in full-screen mode 
and includes an undo function that allows 
you to erase any changes made to the cur- 
rent line. 

The function keys are used for most 
editing functions—for instance, one 
brings up a help screen that displays a list 
of commands and any function key assign- 
ments you may have made (only Alt-func- 
tion key combinations may be redefined). 
Personally, I prefer using my normal text 
editor, as I already know its command set. 


SOME ODD FEATURES 

Watcom has some odd ideas about how 
people program in BASIC; its version is 
sensitive to case in variables—that is, 
VARIABLES is not the same as variable$. 
Although programming languages like C 
provide the same level of frustration due to 
case considerations, the compiler in these 
languages generally won't let you get 
away with programming case errors. Wat- 
com BASIC does let you get away with it; 
this can lead you to waste a substantial 
amount of time trying to debug code that 
should work but doesn’t because of a sim- 
ple case error. 

Although the dialect’s command set is 
rich and powerful, don’t expect to be able 
to painlessly convert your code from other 
BASICs to Watcom BASIC. Many BA- 
SIC programmers, for instance, are used to 
the intrinsic function STR$(numeric_vari- 
able) retuming the ASCII string represen- 





tation of the value of numeric_variable. 
Not in Watcom. STR$() is a function 
much like the more traditional MID$() 
function, and the function VALUES() is 
used in its stead. 

You'll really have to sit down and study 
the manuals to get acquainted with these 
differences and to get the most out of the 
product. Fortunately, the manuals are 
among the best BASIC manuals I've 
seen—clearly written and well organized 
and indexed. Beginners will also find them 
to be good learning tools. 

Watcom BASIC does have some prob- 
lems to watch out for: when you exit from 
the interpreter, for example, the screen 
characteristics are not always reset to what 
they were before you started. The installa- 
tion program was also unable to mun to 
completion, owing to a missing label in the 
INSTALL.BAT script file. And, perhaps 
because of the device independence, I 
found the screen output to be a little slower 
than I had hoped for. 

These quibbles aside, the combination 
of graphics capabilities, device indepen- 
dence, and useful command set, along 
with its editor and well-written manuals, 
makes Watcom BASIC a nice package for 
both experienced and inexperienced pro- 
grammers. r 


Ross M. Greenberg is a frequent contribu- 
tor to PC Magazine and has been pro- 
gramming in C, BASIC, assembly lan- 
guage, and other languages since 1970. 
Stuart R. Greenberg is a senior program- 
mer at PC Labs. Dean Hannotte is a data- 
processing consultant with more than 20 
years of experience on mainframes, mini- 





With BASIC languages more 
affordable than ever, there’s no 
reason to turn to the GW-BASIC 
supplied with your PC for anything 
but the simplest programming tasks. 
And the combination of QuickBASIC 
4.5 and Microsoft BASIC 6.0 is 
simply the most powerful BASIC 
development environment presently 
available. Between QuickBASIC’s 
intelligent editor and wealth of 
debugging features, nothing else even 
comes close for simplifying a 


seg EDITOR'S CHOICE | 
4 e Microsoft BASIC 6.0 | 
© QuickBASIC 4.5 | 
programmer’s job. 
Perhaps even more important are 


the innovative features Microsoft 
continues to add to the language. The 
current versions, for example, offer 

TYPE variables and arrays to help the 
programmer organize diverse data 


into a single entity. Equally important 
are QuickBASIC 4.5’s support for 
multiple-module programs, an easy 
interface to assembly language 








Don’t allow your excellent 
review to fade away like a 


routines, and an extensive on-line golden oldie. Ziff-Davis can 
help system. It’s also great for print custom-designed article 
beginners, and—with more and more reprints* to keep your product 
people becoming interested in at the top of the hit parade. Call 
LAA OI cH | today for information: Jennifer 
.0 is the only language for : 
developing OS/2 programs. Locke, Reprints Manager, 212- 
Hedge Systems’ PopBASIC is a 503-5447. 
pop-up BASIC interpreter—an *minimum quantity 500; 3 to 4 weeks delivery. 


unusual concept to begin with, but 
one that is carried out with finesse. 
When you consider the program’s 
ability to quickly and easily create 
pop-up TSRs, combined with its 
overlay capabilities and low price, 
PopBASIC deserves an honorable 
mention. 


computers, and PCs. Don Malin is vice 
president of Crescent Software in Stam- 
ford, Connecticut, which publishes tools 
and add-ons for compiled BASIC. He has 
been programming for [2 years. Jay Mun- 
ro is a staff programmer at Crescent Soft- 
ware. Ethan Winer is a contributing editor 
of PC Magazine and has been program- 
ming in BASIC and assembly language 
since 1981. He is also president of Cres- | 
cent Software. 
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Sometimes, you 
just can’t copy 


an original. 


With over 500,000 
installations worldwide, 
Carbon Copy Plus™ is the 
leader in remote PC commu- 
nications software. In fact, 
Carbon Copy Plus is used by 
twice as many people as 
any other remote software. 

Why? Because Carbon 
Copy Plus is ideal for remote 
support, troubleshooting 
and training. With it, you 
can fix software problems 
over standard telephone lines 
from any remote location. 
The result is substantial 
savings in travel time 
and expense. 

Carbon Copy Plus lets 
you access and control a 
remote PC to train a user or 





remote PC to train a user or 
collaborate on a project. 
Both users view the same 
screen and keyboard input. 

Its unique universal 
graphics translator, converts 
incompatible graphics for- 
mats. Original CGA and VGA 
graphics images can now 
be replicated as EGA and 
Hercules images. What an 
original idea! 

What's more, Carbon 
Copy Plus has become the 
#1 support tool for 
businesses with multiple 
locations to manage. 


Carbon Copy Plus. 
You can’t copy an 
original. 


Our name is Carbon Copy Plus, 
nothing else is remotely close. 





—— 
—— . 
SOFTWARE - LOD H4 


For more information call or write: 
Microcom Software Division 500 River Ridge Drive Norwood, MA 02062 
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617-551-1999 


© Microcom, Inc. 1989. All rights reserved. Carbon Copy Plus is a trademark of Microcom Systems, Inc. 


CONNECTIVITY 





by Frank J. Derfler, Jr., and Pamela Watson 


To paraphrase Shakespeare, some are bom teachers, 
some achieve teaching, and some have teaching thrust 
upon them. PC managers and technical support people 
often fall into that latter category of teachers. Until re- 
cently, these often-reluctant instructors usually had to 
travel to the far comers of the organization, using ‘‘hov- 
ering over the shoulder’’ or ‘‘let me use the keyboard” 
modes of operation to aid their erstwhile pupils. 

Now that remote monitoring and control software is 
available on local area networks, the task of such instruc- 
tors may be simplified. By linking the screens and key- 
boards of one ‘‘master’’ PC to those of one or more PCs 
across a network, LAN remote-control software provides 
the next best thing to being there. Whatever appears on 
the screen of the monitored station also comes up on the 
screen of the machine doing the monitoring; keystrokes 


WLLUSTRATION ALYTAMILANA 


Now that remote-control 


software can work across 
a LAN, it can help 

software trainers and 
technical supports do their 
jobs. It’s also helpful 

for supervising employees 


and sharing resources. 
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sent from the monitoring machine affect 
the operation of programs on the moni- 
tored device. 

Besides aiding PC trainers and those 
who provide technical support, these 
LAN-based remote-control products can 
be used for demonstration, to monitor job 
performance, to aid in the sharing of net- 
work resources, and even to help groups of 
people work together more efficiently. 
The link configuration these packages es- 
tablish, coupled with the features that they 
provide, determines which applications 
they are best suited for (see topology dia- 
gram). 


NEW TWIST 

Remote-control software itself isn’t new. 
Programs that let one PC remotely control 
another PC over a telephone line and mod- 
em—such as Carbon Copy, Close-Up, 
pcAnywhere, and Remote—have been 
available for years. The companies mar- 
keting these products compete hotly, and 
the list of features these programs offer 
grows and grows. 

Remote-control software that works 
across a LAN, however, is relatively new. 
Brightwork Development’s NETremote 
has roots that are several years old, but the 
copy of Close-Up/LAN we received was 
the first shrink-wrapped package Norton- 
Lambert shipped. R2LAN, from Crosstalk 
Communications, is just as new. 

The fact that these products are in an 
undefined market shows in their lists of 
features and in their prices. Some pro- 
grams (like Norton-Lambert’s Close- 
UpILAN), provide a long list of features 
and interesting user interfaces, while oth- 
ers (like NETremote Plus) do their job with 
few frills. Most serve an entire *tnetwork”’ 
or server for one cost, but Close-Up/LAN 
is priced according to the number of users. 
As we discussed these products with their 
designers, it became clear that no one is 
sure what new applications will emerge or 
how the packages should be priced. A dose 
of competition in an active market will 
provide a lot of insight. 

The pricing of these products varies 
wildly. Some companies, for example 
Fresh Technology Group, are literally giv- 
ing their software away at less than $200 
per file server. In comparison, Crosstalk 
Communications charges slightly under 
$800 ‘‘per network’ for its product. Per- 
haps companies that are selling packages 
at low prices still think that most local area 
networks have two or three users, but an 
ongoing PC LAN Labs survey of our read- 
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ers with networks based on Novell’s 
NetWare shows that 33 percent of the sur- 
veyed networks have more than 50 users 
on a single server. 

LAN managers keep their jobs accord- 
ing to the success of their network and the 
products that are running on it. They un- 
derstand the importance of technical sup- 
port and they will pay for it. It is natural to 
wonder how much support a company can 
provide for a technically sophisticated 

















| | 
software product when it sells the product 
for only $200 per network. : 

ON SPEAKING TERMS 

As with all software, terminology within 
LAN-based monitoring and control pro- 
grams varies with the designer and the 
company. The terms companies use to de- 
scribe the monitoring and monitored PCs 
vary from the clear-cut to the ridiculous. 
Host and viewer, host and caller, and lis- 
tener and caller are common; host and lis- 
tener refer to the station being monitored, 
while viewer and caller refer to the moni- 
toring machines. The terms master and 
slave, used in D-Link Screen Monitor, 
may be objectionable to some would-be 
users. 

The multiple connections (many-to- 
one, or one-to-many relationships—again, 
see topology diagram) available through 
these packages are unique to networked re- 
mote-control products. They provide a de- 





gree of flexibility that the RS-232C-based 
programs they sprang from can never 
match. In a classroom, for example, the 
one-to-many arrangement allows one in- 
structor to view many students’ work, and 
the many-to-one capability provides a way 
that the students can all watch an instruc- 
tor’s demonstration on their own monitors. 
Many of these products are capable of 
multiple sessions, which means that any of 
these activities, or merely several one-to- 
one sessions, can occur at the same time. 

A daisy-chain connection takes place 
when a PC that’s already being monitored 
by one or more stations simultaneously as- 
sumes the monitoring role and links to an- 
other machine with one or more estab- 
lished monitors. The screens of all the 
monitoring machines show the same dis- 
play, but in reality it is the screen image re- 
played by an interim machine playing both 
the host and monitor roles. This capability 
is particularly useful for expanding a class- 
room or software demonstration beyond 
the 16-monitor limit of some of these pro- 
grams. 


APPLICATIONS/IMPLICATIONS 

Like a telephone, two or more PCs or 
workstations must be on-line with the 
LAN-based monitoring and control pro- 
gram in order for either passive or aggres- 
sive viewing to take place. If your tele- 
phone is not plugged in, obviously it will 
not ring. 

By ‘‘plugging in’’ to another PC or 
workstation, one person can instruct an- 
other in a particular program or help him or 
her through a procedure. Typically, the 
two people would talk on the phone and 
work on their screens at the same time. 
The instructor or troubleshooter would 
demonstrate the action or procedure by re- 
motely controlling the student’s program, 
CPU, and peripherals and explain the ac- 
tions as they happen. Some packages in- 
clude an on-screen ‘‘chat’’ feature that lets 
the two stations exchange typed notes in a 
Pop-up window. 

The one-to-many/many-to-one rela- 
tionship is essential for organizations re- 
quiring traditional classroom settings, but 
not all products provide it. Close-Up/LAN 
and The Network Eye offer the most flexi- 
bility, allowing users to sign on as both 
monitored and monitoring network nodes. 
NETremote and R2LAN both offer only 
one-to-one relationships, but do allow for 
multiple sessions. 

The many-to-one connection these 
packages provide can also be used for su- 
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pervision. For some people, this usage of 
these products calls to mind all sorts of Or- 
wellian nightmares of unseen monitors 
watching every keystroke. Indeed, some 
programs enhance the idea by using such 
terminology as “‘covert monitoring”’ and 
“masters, workers, and slaves.”’ 

REALITY CHECK 

The reality of the situation isn’t quite so 
sinister. First, the station being monitored 
must load a TSR program before any mon- 


itoring can take place. All of these pack- 
ages, except for D-Link Screen Monitor, 


In addition to all 

the other functions 
they provide, many 

of these LAN-based 
remote-control 
programs let you 

take advantage of 
networked equipment 


that isn’t occupied 


at the moment. 





let the user set a password that the would- 
be monitoring station must use. Most of 
these programs, including MicroNet’s 
LANShare, D-Link Screen Monitor, and 
DCA’s R2LAN always provide either a vi- 
sual or audio signal when monitoring be- 
gins. However, it is true that a person with 
the benefit of a lot of computer experience 
could use several of these programs to set 
up a remote monitoring system that would 
be quite invisible to an inexperienced com- 
puter user. 

Finally, in addition to all the other func- 
tions they provide, many of these LAN- 
based remote-control programs let you 
take advantage of networked equipment 
that isn’t occupied at the moment. With 
LAN-based remote-control software, you 
can use the Postscript laser printer in the 
accounting department, the high-speed 
modem in the technical laboratory, and the 
33 MHz-386 of the power user who is on 
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Programs offering remote 
monitoring and control 
services across a LAN can 
be used In a number of 
different configurations. In 
general, one-to-one 
connections are ideal for 
individual instruction and 
troubleshooting, while one- 
to-many and many-to-one 
configurations are better for 
classroom-based training 
and for supervision of 
employees by management. 
Not all packages provide all 
configurations. 





vacation—and never leave the comfort of 
your own office. People who manage data- 
base programs particularly seem to like the 
idea of remotely starting one fast computer 
on the job of indexing a data-base while 
keeping their own machine available for 
other functions. 


GRAPHIC LIMITATIONS 
All of the programs reviewed here can 
transfer screens created by programs in the 
text mode, regardless of the type of moni- 
tor used to display the text. When pro- 
grams actually operate in the graphics 
mode, however, the transfer process be- 
comes a lot more complex. 

Graphics screens contain exponentially 


Technical support 
Instruction 
Sharing equipment 


One-to-Many 
Classroom teaching 
Subordinate supervision 


more data than do text screens. Many fac- 

tors—including how often the TSR sam- 
ples the screen buffer of the monitored sta- 
tion, the amount of degradation acceptable 
to the performance of the monitored sta- 
tion, the transmission lag-time acceptable 
to the screen of the monitoring station, and 
how much and how often the graphics dis- 
play changes—affect the ability to transfer 
graphic images between two machines in 
real time. Some of the packages we re- 
viewed, like The Network Eye, don’t even 
attempt to transfer graphic screens. Most 
of the packages we looked at can success- 
fully handle EGA screens, but even those 
that claim to handle VGA screens, like D- 
Link Screen Monitor and LANShare, have 
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only limited success. This is a tough tech- 
nical problem that hasn’t been solved yet, 
but companies like Crosstalk Communica- 
tions say they are hard at work looking for 
an answer, 

To test how fast these programs could 
transfer both graphics- and text-based 
screen updates, among other things, we 
subjected the seven programs to a test suite 
devised by PC LAN Labs. 

Items tested include the performance 
degradation a monitored station suffers 
from the background activities of the TSR 
monitor program, the time needed to trans- 
fer the change of just one character on the 
screen, and a measure of the amount of 
network traffic generated when just one 


Many-to-Many 
Extending a many-to-one 
application beyond the singie 
monitored PC connection limit 
Workgroup computing 
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character changes on the monitored 
screen. We also tested for the transfer of 
uncommon characters and events, like the 
ability of the monitoring stations to detect 
when the speaker on the monitored PC 
beeps. 

One area of significant technical differ- 
ence between these programs showed up 
in the amount of traffic they generate on 
the network. 

Some remote control packages, like 
Artisoft’s The Network Eye, send the con- 
tents of the monitored machine’s entire 
video buffer across the network several 
times a second whether any character 
changes occur or not. Other packages, 
such as Norton-Lambert’s Close-Up/LAN, 


will send characters across the network 
only when there is a change. 

This difference in design means that 
one package might generate 40 network 
packets in a minute, while others generate 
more than 40,000 packets to do the exact 
same job. Whether you will actually notice 
the difference in terms of network per- 
formance depends on how busy your net- 
work is with other tasks. On Ethernet, 
ARCnet, and Token-Ring Network ca- 
bling systems, for instance, you could 
have many of these stations regularly 
dumping their entire screen buffers and not 
consume even 2 or 3 percent of the cable’s 
total capability. However, on other, slow- 
er cabling schemes, this network load 
would be a significant detriment to the sys- 
tem’s overall performance. 

We tested and reviewed seven LAN- 
based remote monitoring and control pack- 
ages with a wide range of capabilities, fea- 
tures, and prices. No single program is 
perfect for all situations, and no program 
has all the options available—although 
Norton-Lambert’s Close-Up/LAN comes 
close. These programs are valuable, but 
you'll need to shop carefully to match the 
needs of your organization to the available 
feature sets. 








The most complete and flexible of the 
LAN remote control and monitoring pack- 
ages we reviewed, Close-Up/LAN is more 
than just a screen-monitoring program. 
Running with equal efficiency on local 
area networks based on Novell's NetWare 
and NetBIOS, the $795 (for eight users) 
version of this package from Norton-Lam- 
bert Corp. features extremely robust re- 
source-sharing capabilities. 

Close-UpiLAN allows users to engage 
in every combination of multiple-station 
monitored and monitoring operation; one- 
to-one, one-to-many, many-to-one, and 
many-to-many connections are all avail- 
able. 

It lets users establish themselves on 
both the giving and receiving ends of 
shared resources and support. With it, a 
viewer (as the package terms the user who 
does the monitoring or controlling) can be 
in the middle of helping someone with a 
software problem and request help from 
another user without having to exit the pro- 


OCTOBER 31, 1989 PC MAGAZINE 





Before you invest in a network, 
give a little thought to the size of its RAM. 


Caution: Most networks gobble up huge amounts of 
RAM. So much RAM, in fact, you might not be able to run 
important application programs...such as word processors, 
databases and spreadsheets. 

Artisoft’s LANtastic changes all of that. 

LANtastic’s Network Operating System uses an amaz- 
ingly tiny amount of RAM—less than 40K on a server and 
under 12K on a workstation—the smallest RAM of any 
network! 

Yet LANtastic still delivers DOS 3.1 file and record 
locking, E-mail, two levels of security, audit trails, multiple 
printer sharing, file and program sharing, CD-ROM support, 
NETBIOS-compatibility and much more. 

And with LANtastic, you don’t need an expensive dedi- 


cated server. Or hours of expensive installation. Or days of 
costly training. 

Best of all, you can build your network around 
LANtastic’s hardware and software for as little as $260 per 
node, Or run the Adapter-Independent version of LANtastic’s 
software on other manufacturers’ adapters. 


No wonder PC Magazine pre- 
He gious Editor's Choice Award to LAN- 


sented their presti- | 9 ® 8 

Lue tastic over Novell ELS and TOPS. 
And Byte Magazine gave it their Award of Dis- : 
tinction. BYTE 
Call 602-293-6363 today and find out how a awanoo 
tiny RAM can forever change the way you link, Ostweron 
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gram and run a separate host (the pack- 
age’s term for a station being viewed or 
controlled) software module. This giving- 
and-receiving capability also allows users 
to exceed the package’s single-station limit 
of 16 connections by daisy-chaining. 

Close-Up/LAN rans on either the No- 
vell IPX or the NetBIOS network transport 
protocol. During installation, the product 
examines the network and decides which 
protocol is available, so you don’t have to 
specify the drivers the package should use. 
Support for Close-Up/LAN begins with ex- 
cellent documentation and continues with 
a technical support hotline. 

Close-Up/LAN’s Viewer program is a 
TSR that takes from 66K to 78K of RAM 
on a NetWare IPX network and from 86K 
to 98K of RAM using NetBIOS. You can 
hotkey in and out of Close-Upi/LAN from 
any application; its pull-down menu dis- 
plays the available hosts. 

As a viewer, you have access to the re- 
sources of up to 16 PCs running the Host 
TSR. If you need to use the 386 machine 
and modem down the hall, you can easily 
connect to them as long as they’re on the 
network, signed in as hosts, and give you 
permission. Close-Up/LAN is especially 
good at sharing the printers connected over 
wide area networks, allowing you to have 
multiple printing locations working simul- 
taneously. 

Whether the viewer is using the re- 
sources of a remote host or aiding a host in 
using software, the viewer-host connec- 
tion can be made without disrupting the 
work at the host station. The host operator 
receives a beep when a viewer connects, 
but the screen and keystrokes on the host 
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Close-Up/LAN, from 
Norton-Lambert Corp., 
has pop-up menus that 
provide excellent 
flexibility dunng setup. 
The package, which 
costs $395 for two 
users and $795 for 
eight users, allows 
virtually any 
combination of 

host /guest 
relationships. 


machine don’t slow down an appreciable 
amount. For classroom purposes, the 
viewer’s menu includes features for dis- 
abling the keyboard and screen of the host. 
The viewer’s menu also allows you to 
switch back and forth between hosts easily 
and to end the connection between all or 
some specific hosts. 


DEFENDING PRIVACY 

With Close-Up/LAN, the host has the abili- 
ty to defend his or her privacy. Loaded by 
the host TSR (which occupies up to 53K), 
the host’s menu contains options to discon- 
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Requires: Host: 25K to SOK; Viewer: 66K to 76K; 
any version of Novell's NetWare, 3Com, AT&T 
StarLAN, IBM PC Local Area Network, any 
version of Microsoft LAN Manager or other 
network operating system with .IPX or NetBIOS 
services. DOS 2.0 or later. 

In Short: An impressive monttoring/remote- 
control package featunng combinations of one- 
to-many, many-to-one, and many-to-many 
relationships. The package ts easy to install on 
either IPX or NetBlOS networks and has a long 
list of features. With near-seamiess interaction, 
Close-Up/LAN prowdes excellent network 
Support and resource shanng with minimal traffic 
load on the network. 
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nect viewers from the host PC, to require a 
password, and to set up a private mode so 
that only designated viewers can access the 
host PC. You can save these options 
through the host’s setup menu. As host, 
you have the power to initiate or terminate 
the connection, so you can request help 
from a viewer instead of waiting for one to 
call. The host’s menu can also set up pa- 
rameters so that viewers can view the host 
PC’s screen but cannot use remote control. 
A total of 16 hosts can connect to one or 
more viewers. 

The Dialog feature enhances Close- 
UpiLAN with its chat/communicate func- 
tion. Once a user, either a viewer or a host, 
initiates a connection to another viewer or 


Close-Up/LAN is 
especially good at 
sharing printers 
that are connected 
over wide area 


el Care iii | 


you to have 


multiple printing 
locations working 
simultaneously. 


host, the Dialog option becomes available. 
Appearing as a 2-inch box on the screen 
(you can move it around if it appears in the 
way of the application you're viewing), 
the chat box does exactly what you'd ex- 
pect, letting you converse without using 
the telephone. 


LEADER OF THE PACK 

Our performance test results confirm 
Close-Up/LAN’s ‘‘leader of the pack”’ po- 
sition. Like D-Link Screen Monitor and 
LAN Assist Plus, Close-UpiLAN samples 
the screen on the host machine and trans- 
mits only changes; it doesn’t flood the net- 
work with unnecessary data. With Close- 
UpiLAN, you can change the ‘‘time 
slice,” or sampling rate, of the host pro- 
gram. If the host’s screen doesn’t change 
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2775 OCarbonCopy Plus 5.1 (2req.)... 115. 4586 CDESQView 386 1.0... . <A15: 
4651 ORelayGold3.0... .......... 149. Raference Software ... NCP 
Micro Logic ... NCP 4396 @Grammatikill1.1. —. 3 §2. 
2968 OTornedo1.8................. 55. Revoiution Software ... NCP 
Microlytics ... NCP 4480 VGA Dimmer 2.01 (screen saver) . 19 
2734 OWordFinder4.0.............. 39. 3254 Cruise Control302........... 39 
2731 OGOter 2.0 (new version)........ 45, Rightsoft ... NCP 
Microrim ... NCP 4155 wRightwriter3.1...00 0... 22... $4. 
2835 @R:BASE for DOS (version 2.1). . es Samna ... NCP 2 ’ 
5008 GR:BASE Compiler 1.0 ........ 5148 DAm1.0A... ..... 129, | Microlytics .. NCP 
Microsoft ... NCP Simon & Schuster ... NCP (1GOfer 2.0-The original, affordable, simple, 
2860 OlearningDOS2.0............ 35. 3314 Dlyping Tutor IV 1.0...... Rs Ok painless, quick, easy, and fast text-retrieval 
2899 OWindows 286 2.1............ 69. sohenaze ckage for IBM PC. and compati- 
2904 DWorks 1.05 (with Checkwrite Plus) 99. paces Es 45 
2900 Windows 386 2.1........... 129. * 
2890 @Muitiplan4.01.............. 135. 
2901 OWord5.0.................. 209. Springboard ... NCP 
2856 Excel 2.1 (req. 80286/80386) ... cal 3534 ONewsroomPro1.0...... ..... 27, 
2891 iProyect4.0....... . 0.0.0... 329 Symantec ... NCP 
LANGUAGES 4792 WSQ7Pus 1.10... cee ees 65. 
5188 OQuickPascal1.0 ...... ...... 69. 3427 MQ&AWrite1.01............. 129. 
2894 OQuickBASIC 4.5.......0...... 69. 3412 Grandvew1.0............. 189. 
2095 SGIQUICKG: 2:0 fin mai aie sec 69. 8425) EQIUASOe yw 2 vain nse 219. 
5410 OMQuickC 2.01 wiAssembler ..... 139. 3431 OBreakthrough Timeline 3.0... .. 369. 
2880 Macro Assembler 5.1.......... 99, T/Maker ... NCP 
2847 @BasicCompiler6.0 .......... 199. 5540 BClickArt Business Images ...... 45. 
2859 @FortranCompiler5.0......... 289. Airis 4185 @Scrapbook+ 1.0............. 85. 
2853 @CCompiler5.1........... ‘agg, Software Publishing ... NCP TOPS ... NCP 
Monogrem ... NCP (elHarvard Graphics 2. 12~The industry's best 3724 BNetPrint 2.0 (shere printers) .... 119. 
2778 wODollarsandSense3.1........ 105. selling presentation graphics package because 3726 MIOPS 241 .0.......003...008 115. 
ear ay NCP of its smooth integration of text, charts, 3725 pee a ee NR ok sine a 
4924 CMSuper PC-Kwik3.3 1.0.0.0... 49, 3720 Fleshcard 2.1 (Apple Talk network card; 
4925 OPC-KwikPowerPak13........ 79, Baphics, drawings and high qualicy delivery 1 year warranty) ooo. 159. 
Nantucket Software ... NCP OF OUUpUE. oe eee ees $299. ‘Traveling Software ... NCP 
2970 tiClipper (Summer '87) ........ 429. 4190 Battery Watch 2.0 (3'/2" only) ..... 35. 
New Engiand Software ... NCP 3729 [LapLink Mac 2.0 (Mac-PC transfer) bes 
3004 @Greph-in-the-Box 2.2... .. ped. 1 800/243 8088 $179 ‘Laplinklll... 6.2. .6e. eee 5. 
4337 OGB-Stat1.5............ . 69. y = 4891 WViewLink1.0................ ee 
Nolo Press ... NCP 3727 WDeskLink2.21.....0. 9 ..... 99. 
2982 OWillMaker3.0................ 35. PC Connection 650M Trua BASIC, inc. ... NCP 
5122 OFor The Record1.0..... ..... 35, Saher fount 6 Mil Street 3561 mirueBASIC21 ....... . 52 
North Edga Software ... NCP Marlow, NH 03456 Vericomp ... NCP 
2987 OTimestips lil3.4 . a . 169 SALES 603/446-7721 FAX 603/446-7791 3765 WSoftBytes2.0.... 0... 0.0... 35. 
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to hardware that makes 


Intuit ... 


NCP 

Quicken 3,0-Slash the time spent on your 
finances by automating your routine financial 
tasks. Get the full picture with Aexible, com- 


prehensive reports such as balance sheets, 


net worth statements and more. 


5046 
3799 
3798 
3804 
3805 
3806 


2825 
5000 


3810 


4539 
3812 


4512 
4393 





$39, 


Volkswriter ... NCP 
BVolkswiter 4 (w/Correct Grammar) 109. 


WordPerfect Corp. ... NCP 
@WordPertect Library 2.0........ 75. 
WordPerfect Executive 1.0..... 145. 
OWordPerfect 5.1............. 265. 
BWordPerfect Network 5.1...... 389. 
Additonal Network Stations §.1.... 89. 
WordStar USA ... NCP 

OWordStar Prof. Release 5.5 .... 229. 
OUpgrece to Release 5.5. ...... 89. 
Wordtech ... NCP 

[@) 8200) ie Pee eee 145, 
Xerox ... NCP 

Professional Extensions 1.0... . 399. 
OVentura Publisher 2.0......... call 
XTREE Co. ... NCP 

@XTREE Proi.1 ........ 2 eee 69. 
XYQUEST ... NCP 

OXyWrite lt Plus3.55.......... 229. 


RECREATIONAL/EDUCATIONAL 


1413 CWhereWorld Carmen Sandiego? . . HARDWARE 
1414 CWhere/USA Carmen Sandiego?. . 
1417 CWhere/Europe Carmen Sandiego? oa Msnufacturer's standsrd limited 
4948 mJaiPigtiin: (oy (by Velocity)... 6... 35. warranty period for items shown is 
Electronic Arts ... CP listed after aach company nama. 
5698 CAbrams Battletank............ 29. Somes products In thatr line may 
5699 Clndiana Jones Graphic Adventure 35. have different warranty perioda. 
4804 Life andDeath............... 35. 
4659 Chessmaster 2100............ 35. AST Research ... 2 yeara 
5700 Cribbage/Gin King ........... 42. 1223 VWOMINI2C/SIP...... .. 89. 
Microprose ... CP 1302 SixPakPlus 64k C/S/P .... . 129. 
4454 OF-19 Stealth Fighter........... 39. 4107 RAMpage Plus 286 512k........ 419. 
2725 OF-15StrikeEagle............. 22, 4105 RAMpage Plus MicroChannel 512k 469. 
Microsoft ... NCP Centrei Point ... 1 yesr 
2858 OFlight Simulator 3.0........... 35. 5042 Copy II PC Deluxe Option Board. . 115 
Mindscspe ... CP Compucable ... 2 yesrs 
4897 CGauntlet ................005 29. 1604 2-Positionswitchbox.. . ...... 25. 
2752 Balance of Power 1990 ........ 33. 1605 3-Position switch box ....0...... 36. 
Parlor Software ... CP Cuasta ... 1yesr 
3159 OBndgeParlor2.3............. 49. 1608 Datasaver 400 Watt (power backup) 429. 
For IBM Personal Gonpaters exclusively. 
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Brodsrbund ... CP 


True BASIC, Inc. «:.: 
(|Get ready for back to school with True 


BASIC’s award 





Sisrre On-Lins ... CP 
Wilinexder,...........-.: . $24. 
Gold Rush ern 
@Leisure Suit Larryll........... 33. 
King’s Quest IV (512k version) ... 33. 
Manhunter: San Frencisco...... 33. 
@Police Quest ll... ee 33. 
@Space Questll............... 33. 
Spectrum Holobyte ... NCP 

@letns (eddicting mind teaser)... . 24. 
Falcon/AT (F-16 simulation) .... . 32. 
MVETUEWMA es. tee. sess 32. 
Stona & Assoc. ... NCP 

BiMemory Mester (eges 2-6)...... 22, 
My Letters, Numbers, Words (2-6) - 


@Phonics Plus............-005 22, 
Oi2nd Math (eges 7-16).......... 27, 
Sublogic ... NCP 

DUpPenscope .........:..00. 25. 
QJet (requires CGA or EGA)...... 33. 
Trus BASIC, Inc. ... NCP 

@Algebra 3 with Workbook. ...... 39. 
@Pre-calculus.............0005 39. 


NCP 


standalone Algebra, 


Pre-alculus and Calculus programs. Available 
without or with a companion Workbook. 








1681 


1718 
1704 
1713 
1678 
1694 
1707 


1708 


3211 
3210 


1906 
1904 
5183 
1930 
4117 
1917 
4116 
5184 
1052 


3952 
4ga1 


2304 
2305 
2306 
2307 
2308 
2309 


2318 
5120 


Epson ... 1 year 

1Q.540 Primer-Makes high quality 

printing affordable. Includes push tractor and 
Epson's exclusive SmartPark paper 

features standard. eae oe 


Curtis ... lifetime 

Curtis Clip CC-1 1... . . $6. 
Disk Holder DB-1....... Maes: 8: 
3'2" Disk Holder DB-2....... ... 8 
Printer Stand PS-1......... . 18. 
Filtered SafeStrip SPF-3 ......... 24, 
Universal System Stand $S-3...... 25. 
Emerald SP-2....... 00. 0c cee 36. 
Ruby SPF-2 (6 outlets; 

EMI/RFI filtered; 6 itcord)........ 55. 
Ruby-Plus SPF-2 Plus 

(w/FAX & modem protection) ..... 65. 
DscEasy ... 1 year 

Breakthru 286-8 (8 MHz 

ACCOIOT SION) asec cea inion ee hs 225. 
Breakthru 286-12 (72 MHz 

eccelerator) 6.6.0.6... cee 349. 
Epson ... 1 yesr 

We are an authorized Epson Service 
Center. 


FX-850 (80 col, 264 cps, 9 pin) ... call 
FX-1050 (136 col, 264 eps, 9 pin)... call 
LQ-510 (80 col., 180 cps, 24 pin). . 349. 
LQ-850 (80 col, 264 cps, 24 pin)... call 
LQ-950 (110 col., 220 cps, 24 pin). . call 
LQ-1050 (136 col., 264 cps, 24 pin) call 
LQ-2550 (136 col., 333 cps, 24 pin) call 
LX-810 (80. col, 180 cps, 9 pin)... 199. 
Printer-to-IBM cable (6 fee!)....... 15. 
We carry a full line of Epson accessories 
and ribbons. Cail us with your needs. 
Sth Gensration ... 1 year 


Logical Connection 512k........ §29,. 
Logical Connection 1 Meg...... 659. 
Hayes ... 2 years 

Smartmodem 1200 ..........-. 289. 


Smartmodem 12008 (w/Smartcom |i) 289. 
Smartmodem 1200B (hardware only) 259. 
poe Doe TEED 429. 
Smartmodem 2400B (w/Smartcorn i) 429. 


Smartmodem 2400B (hardware only) 399. 
Harcules ... 2 years 

Graphics Cerd Plus............ 189. 
NGA Cald)fieg ca dieses cues es 189. 


al 
pin 














your micro more speedy. 


intel ... S years Practical Pariphersia ... 5 years 


4696 2400B Internal Modem........ $159. 3101 1200 Baud Internal Modem ..... $69. 
2352 2400B Internal Modem 2 {for PS/2) 249. 3100 1200 Baud External Modem (mini) . 77. 
§119 2400 Baud External Modem... .. 179, 4149 P/Link (extends par print signal) .. 109. 
2346 Inboard 386/PC wil Meg....... 599. 3097 Microbuffer Inline (par. print 

4646 Inboard 386/PC Piggyback 4 a 1249. buffer/32k) oo ee 138, 
2339 Inboard 386/AT (req. inst. kit) ..., 859. 3103 2400 Baud Internal Modem ..... 139. 
2338 Inboard 386/AT Installation Kit... 139. 3102 2400 Beud External Modem. .... 179, 
4266 Above Board Plus §12k......... 419. 5285 2400 Beud External MNP Modem 

4267 Above Board Plus VO512k...... 449, (Level'S) =. cin. «2B. c a eraeys eters 209. 
5336 Above Board Pilus8 2Meg...... 869. 4542 2400 Baud Internal Modem for 

5342 Above Board Plus8 I/O 2 Meg ... 899. BO ee teh we eg oes 229. 
4272 Above Boerd 2 Plus§12k ....... 469. Princeton Graphics oa connie 


3166 Ultrasync (800 x 600 max. res.). . 
Quadrsm ... 1 year 


4339 Above Board Plus Piggyback 





wi2 Meg (upgrades to 6 Meg)... . . call Tania s 
4275 Connection Coprocessor........ 769. La pe : 5143 JTFAX9600.............. . $49. 
4857 Visual Edge (improve the output of Inboard 386/PC—Gives new life to your aging Safe Power Syetams ... 2 years 
your HP Laserjetil)............ 449. PC or XT system with its 16Mhz 80386 4561 Safe 250W (standby power bkup) 249. 
MATH COPROCESSORS processor and IMb of memory standard. 4562 Safe 425W (standby power bkup) 369. 
2378 8087 (for IBM-PC&XT).......... 89. Optional 1,2, or 4Mb piggyback i 4563 Safe SOOW (standby power bkup) 495. 
2374 8087-2 (for 8 MHz 8088 CPU's)... 129. ; 1 4, OF SINID piggyback eExpans SOTA Technology ... 2 years 
2368 80287 (for 6 MHz 80286CPU's)... 135. | available . 5107 Floppy Drive Controller (S/P)...... 99. 
2370 80287-8 (for 8 MHz 80286 CPU's) . 199. 5109 SOTA VGA/16 (with 256k) ....... 259. 
2369 80287-10 (for PS/2 Models 50 & 60) 229. Logitech ... limited lifetime 5111 SOTA 286i-12 (12 MHz eccelerator) 299. 
4750 80387SX (for 80386SX CPU's). ... 309. 5464 Senes 2 Mouse (C9 for PS/2's).... 65. 5402 SOTA 386i-16 (16 MHz eccelerator) 419. 
2371 80387 (for 16 MHz 80386 CPU's).. 349. 4388 ClearCase Mouse (senaf only)... . . 69. Targua ... lifetime 
2372 80387-20 (for 20 MHz 80386 CPU's)399. 5151 HIREZMouse(C9)............. 85. 4899 Nylon Laptopcarrying case ...... 55. 
4121 80387-25 (for 25 MHz 80386 CPU's)499. 5152 Mouse wiPaint Show (C9)........ 99. 4901 Leather Laptop carrying case.... 139. 
4297 ScanMan (hend held scanner) ... 185. TheCompietaPC ... 2 years 
Magnavox ... 2 years 4889 TheCompiete Hand Scanner 400 .. 159. 
4758 13” CGA Monitor (BCM51§) .. ... 269. 5598 TheComplete Half Pg. Scanner 400 189. 
4760 13” Hi-Res Monitor (9CMO53) ... 369. 4885 TheCompiete Answering Machine. . 219. 
4761 13” VGA Monitor (S9CMO62)..... 389. 4887 TheComplete FAX9600......... 429. 
4762 13” VGA Monitor (9CMO82)..... 449. 5140 TheComplete Page Scanner...... 549, 
Microsoft ... lifetime Toshiba ... 1 year 
2870 Mach 20 (1 year warranty)....... 349. 3684 T1000 Laptop (80C88, 6.4 Ibs.)... 669 
2897 Mouse with Paintbrush ......... 109. 3681 T1000 768k Memory Card...... 289. 
2896 Mouse with EesyCAD.......... 125. 4856 T3100E Laptop (12 MHz, 20Meg) 2749. 
2898 Mouse with Windows 286 2.1.... 139. 4958 11600 Laptop (12 MHz, 20 Meg) . 3249. 
Mouse Syatema ... lifetime Video7 ... Syears 
2812 OmniMouse (serie! only: 1 yeerwrty) 39. 3776 VEGA Deluxe (supports 640x480) 219. 
4306 PC arg WwiPC Paint+ ........ 89. 3778 VEGAVGA.................. 259. 
NEC ... 2 years 4193 FastWrite VGA (includes 256k). ... 319. 
4799 Multisyne 2A (VGA Monitor) ..... 499. 4194 VRAMVGA (includes 256k) ..... 469. 


£X-840 Prmer—A high speed 9 pin printer 5085 Multisync 3-D Monitor......... . 699. 
for the home, or as a second printer for Orchid Technoiogiaa ... 4 years 
the affine baclidee Simart Park 3069 Tiny Turbo 286 (ecceleretor board) 219. 


paper handling é 
4765 Designer 800 VGA (360 x 480)... 249. 
features. 180 ops da, 30 cpsNLO 2 4690 ProDesigner VGA (800x 600)... . 310. 





cpi mode) Pacific Rim ... 1 year 
5010 1.2 Meg External (for ns 

Kensington Microware ... 1 year 5011 360k External 514” Drive . c 
2581 Masterpiece.................. 94. PC Power & Cooling Sya. ... Tyr 
2582 Mesterpiece Plus............. 109. REPLACEMEN 7 POWER: SUPPLIES 
4972 Powerlree10..... .......... 19. 3202 Turbo Cool 150 (25°- 40° cooler) 129. 
4973 PowerlTree20................. 27. 3205 Turbo Cool 250 (25°-30° cooler} 169. 
4974 PowerTree50...............4. 54. 3200 Silencer 150 (8496 noise reduction) 115. 
5697 Expert Mouse (Wackbail for PS/2) . 115. 3201 eek 200 (69% noise reduction) 2 

Key tronic ... 3 years 4514 Turbo Cool37§............... 
2537 101 Keyboard................. 99. Kensington ... 1 year 
4518 101 PlusKeyboard............. 99. 1 -800/243- 8088 Byer Mouse mt 

Kraft ... 5 years further with its unique 
2603 3 button Joystick............... 25. — — wovngthe talincead ater 
4292 3 button Joystick w/game edapter . 49. MMC mnection 

KYE International ... lifetime Ecce = 6 MillStreet a ee 
4127 Dyne Mouse GM6+ (w/Dr. Helo iil). 49. Marlow, NH 03456 gives smooth & effortless cursor control. . , 





4675 GM6000 Mouse (350-7050 dpi) ... 59. SALES 603/446-7721 FAX 603/446-7791 


For IBM Personal Computers exclusively. 
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“DEFECTIVE SOFTWARE REPLACEO IMMEDIATELY. DEFECTIVE HARDWARE REPLACEOOR IREO AT OUR DISCRETION 








Tools to power your PC. 


DRIVES 
IOMEGA ... 1 year 
2485 Bernoulli II Single 20 Meg internal $767. 
5116 Bernoulli ll Single 44 Meg internal 995. 


2486 
5117 
4276 


Bernoulli || Dual 20 Meg External 1659. 
Bernoulli Il Dual 44 Meg External 1969. 
20 Meg Certridge Tripek (5'4")... 169. 


5113 44 Meg Cartridge Tripak (514")... 249. 
CONTROLLERS (required) 
QADD PCA. COLA ne ugse agtersies cre 169. 
2500 PC2B Card (booteble card for 
POSRTIAT) he ccisuayeies she’s «es 229, 
2502 PC4 Card (for PS/2 Model 
SOIGO/T OBO) eo ae ee toe ea 299. 
Mountain Computer ... 1 year 
2917 40 Meg Internal Tape Drive...... 379. 
2915 40 Meg External Tape Drive ..... 479. 
2916 40 Meg External Tape Drive 
with Power Supply ............ 569. 
§378 60 Meg External Tepe Drive 
with Power Supply...........- 1169. 
5616 150 Meg External Tape Drive 
with Power Supply............ 1495. 
5499 80 Meg Internal Tape Drive...... §19, 
5503 80 Meg External Tape Drive ..... 629. 
5190 40 Meg Data Cartridges 
(pre-formetted) ........... Been Go: 
Plus Development ... 2 yeers 
3105 Herdcard 20 Meg (49ms)....... 549. 
3106 Herdcard 40 Meg (28 ms)....... 699. 
5164 Impulse 40 Meg Int. Drive (72 ms) 659. 
5165 Impulse 80 Meg Int. Drive (72 ms) 879 
5163 Impulse Controller (required) .... 229. 
Sesgste ... 1 yesr 
FREE PCTV® Hard Drive installation 
Tape with purchase of 20, 30 or 40 Meg 
Seegete drive for the BM PC (not for 
AT). Beta or VHS. 
2285 20 Meg Internal Herd Drive ST225 
(w/controller and cables, 65 ms). . 289. 
2286 30 Meg Internal Hard Drive ST238 


(w/controlier and cables, 65 ms). . 299. 








4554 
4624 


40 Meg Int. HD ST251-1 (28 ms). $359, 
80 Meg Int. HD ST4096 (28 ms) .. 619. 
TEAC ... lyear 

PC, XT 360k Drive (5%") ........ 79. 
720k Drive (specify XT or AT, 312") . 79. 


4950 
4951 


4670 1.44 Meg Drive for XT (3'%%")...... 99, 
4326 1.44 Meg Drive for AT {includes Bastech 


software utilities, 31/2" copy prot.) . 119. 
Toahiba ... 1 year 


3650 AT 380k Drive (5%4")............ 85. 
3649 AT 1.2Meg Drive(5%") ......... 99. 
4755 AT 1.44 Meg Drive 3%", 
includes Bestech software utilities) 119. 
MISCELLANEOUS 
CompuServe 
1676 CompuServe Informetion Service. . 24. 
Cebles ... lifetime 
1019 Smertmodem-to-AT cable (9 feet) .. 15. 
1050 Parellel Printer cable (75 feet) ..... 19, 


Epson ... 1 year 

FX-4050 Prnter—Feature laden 136 column, 9 
pin dot-matrix printer SmartPark mode loads 
single sheets without removing continuous 
form paper. Prints 264 cps draft and 54 cps 
letter quality (12 cpi mode) 









Lord Publishing ... NCP 
@Ronstadr’s Financials 1.01—-Quickly and easily 
create your own financial statements, 
budgets, and forecasts. With our graphics 
and menu driven on-line help, end your 
spreadsheet & template nightmares. . $145. 








MEMORY 
3248 256k DRAMs (120 nenosecond). . . call 
3241 256k x9 SIMMs(100 nanosecond) call 


4366 
5510 
4705 


1 Meg x 9 SIMMs (100 nanosecond) call 
1 Meg x9 SIMMs (80 nanosecond) call 
1 Meg Chips (700 nenosecond) ... call 


OUR POLICY 


@ We accept VISA and MASTERCARD only. 

®@ No surcharge added for credit card orders. 

@ Your card is not charged unti we ship. 

@ If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

@ No sales tax. 

@ ANUS. shipments insured; no additional charge. 

@ APO/FPO orders shipped tst Class Mail. 

@ International orders U.S. $250 minimum. 

@ Upon receipt and approval, personal and company 
checks now clear the same day for immediate shipment 
of your order 

@ COD max. $1000. Cash, cashier's check, or money 


DISKS ae 
@ 120 lmted warranty on ail products. * 
All disks heve a lifetime warranty. eT she call us Monday rough Fnday 9.00 to 9:00, 
51/6" DS/OD Disks (360k) or Saturday 9°00 10 530 You can call our business 
3291 Sony (10 disks perbox).......... 12. offices at 603/446-3383 Monday through Friday 9:00 
2789 Maxell MD2-D (10 disks per box)... 13. 15:30. 
4192 Verbatim Datalife (10 disks per box). 13. SHIPPING 
5'/s" DS/High Density Disks : 
(1.2 Meg) Note: —ae ee 
3770 Verbatim Datalife (10 disks per box). 19. acres printers, Bernoulli Boxes, computers, 
3292 Sony (10 disks per box).......... 19. hard dnves, and power backups. pay actual charges. 
2790 Maxell MD2-HD (10 disks per box) . 19. Call for UPS 2nd-Day & Next-Day-Air 
3/2” DS/DD Diskettes (720k) @ For all other tems, add $3 per order to cover UPS 
3297 Sony (10 disks perbox).......... 15. Shipping. For such tems, we automatcally use UPS 
3772 Verbatim (10 disks per box)....... 15. 2nd-Day-Air at no extra charge f you are more than 2 
Epson ... 1 ? 2792 Maxell (10 disks per box)... .. 16. _, avs tromus by UPS ground, 
ta) = a dj 
1Q.2550 Prmer—A full-featured 24 pin, 136 3/2” DS/High-Density Diakettes Far marliote. printers, Bemul Bates! computers, 
column printer. Includes 7 built-in fonts, (1.44 Meg) hard drives, and power backups, actual UPS Blue 
psharandavancdpopertanding, | 9208 Sory(Odeigpm boo... $2 chugtbasns Frater are SP 
¢ fe tm (70 OFSKS Per DOX). .. 1... . order 
333 cps draft, 111 cps LQ (12 cpi mode). call | 3793 Maxell (10 disks per box). ....... 32. Alaska and outside Continental US: 
: © Call 609/446-3383 for information. 
For IBM Personal Computers exclusively. 
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PC Construction. 


An awful lot of concrete to tell the truth. But it sure helps 
(Or, how we learned to log on.) to have a solid base of customers. So next time you're 
ttakes a lot of lumber to run a computer mail order remodeling your micro, call us for the peripherals and 
| business here in the high rise hamlet of Marlow, NH —_—_— programs. We'll make sure you don’t get hammered on 
(pop. 560). In fact, we recently started construction price. And we'll provide the toll-free technical support 
of a new sales and distribution center. Inspired by our you need to make sure that everything’s screwed on 
well-built mascots, we've cleared ten acres, putinanew _ right and no wires are crossed. Plus, to keep you on the 
road, dug a pond, and are getting as much done as straight and narrow, we have a gift to help you follow all 
possible before winter. (At which time any tools you the rules. Read on! 


Using the old beam. 


drop outside are lost until spring). Talieiiwir itis For free! 
Fast stud service! Business, like football, is often a game of inches. And 
the best way to make short work of your long shots is 


Admittedly, we've kept the local carpenters pretty busy 
since 1982, when we had them put some shelves in a with your very own PC Connection Folding Ruler. 
closet to create our first warehouse. =» Because it’s the perfect too! for 
They've already restored the stately | | determining the long and the 
Christmas Tree Inn (c. 1833) to serve short of just about anything. You'll 
as our headquarters and conference receive one free with any order of 
center, rebuilt the dam out front, $500 or more between now and 
and even created a state-of-the-art December 31. 
TV production studio. Just call 1-800/243-8088 or 
And what, you may ask, do all 1-603/446-7721, M-F 9:00 to 9:00; 
those sticks, stones, bricks, bracks, Saturday to 5:30. If you're planning 
tongues and grooves rest upon? to visit, please call ahead. 
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You'll never get the short end of the stick with the 

PC Connection Folding Ruler. Offer not available 
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For IBM Personal Computers exclusively. 
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often, you can set a low sampling rate and 
leave the performance of the host’s CPU 
telatively unaffected. 

Given all of the features it offers as well 
as its impressive performance, you'd ex- 
pect to pay a lot for Close-Up/LAN—and 
indeed, it is probably the most expensive 
package we reviewed. It is the only prod- 
uct to be sold “‘per user,”’ so its price can’t 
be compared directly with the prices of its 
competition, but the most expensive 
among the others is $795, and while 
Close-UpiLAN starts at $395 for two users, 
it costs $795 for eight users, $995 for 16, 
$1,495 for 32, and $1,995 for 64. Mean- 
while, you could have 64 users on any of 
the other ‘‘per LAN”’ priced products for 
$795 or less. 

Nonetheless, we believe that Close- 
UpiLAN’s pricing is justified by its capa- 
bilities, its likely longevity, and by the 
high level of support Norton-Lambert 
makes available. It is an excellent choice 
for any workgroup requiring everything 
today’s monitoring and control packages 
are able to provide. 
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D-Link Screen 
‘Monitor 
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Designed for interventionary teaching and 
supervisory monitoring on networks using 
Novell’s NetWare, D-Link Screen Moni- 
tor from D-Link Systems specializes in 
one-to-many connections. The $395 pack- 
age, which runs only with NetWare’s IPX 
or D-Link’s own LANsmart network oper- 








LAN REMOTE CONTROL 


_ FACT FILE 


D-Link Screen 
Monitor, Version 5.0 
D-Link Systems Inc., 
3303 Harbor Bivd., Surte 
E-8, Costa Mesa, CA 
92626; (714) 549-7942. 
List Price: $395 (Allows 
for only one actrve 
master station; buying 
more packages does not allow activation of more 
maser stations), 

Requires: Master: 75K RAM; Slave: 40K RAM; 
IPX services from Novell's NetWare or D-Link's 
LANsmart network operating System; DOS 3.0 
or later. 

In Short: Offers remote contro! and broadcasting 
wilh a one-to-many relationship on IPX networks. 
D-Link Screen Monitor could work wellin a 
classroom or an office where only one supervisor 
in a group needs control and resource-shanng 
power 
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ating system, allows one master to com- 
pletely control up to 256 slaves. 

The master/slave terminology used by 
this program to describe the monitor/mon- 
itored relationship makes it easy to guess 
which of the two has the power advantage 
in the program. The program gives the 
master station three kinds of access to 
slave stations. It can broadcast a message 
to them, view their screens without con- 
trol, or completely control their processors 
and screens. Slaves have no options and no 
control over being monitored. 

The viewing functions of this program 
are particularly advanced. Just as a securi- 
ty system can successively display the im- 


D-Link Screen Monitor 
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($395 per network 
installation) 
specializes in one-to- 
many connections. 
This makes the 
package useful for 
teaching applications 
and for supervisory 
monitoring. As its pop- 
up menu shows, 
however, that's not all t 
can do. 


ages on the television cameras stationed 
around a building, Screen Monitor can 
successively monitor the screens of a 
group of slave stations. Called Cyclic 
Monitoring, this feature gives a master sta- 
tion the ability to pause at any particular 
slave’s screen and then continue the moni- 
toring. You can adjust the scanning rate 
and temporarily remain at any one screen, 
Tesuming the set rate with a keystroke. If 
you want to draw attention to one particu- 
lar screen while you are in Cyclic Monitor- 
ing, touching the F] key sends that particu- 


the slaves. 


= Sew 


lar screen to all of the slave terminals 
within the specified group. Additionally, 
Screen Monitor supports CGA, EGA, and 
VGA graphics. 

The Remote Control function does ex- 
actly what its name says. While using Re- 
mote Control, the master station has com- 
plete control over the slave station, and 
keystrokes made on the master keyboard 
pass to programs running on the slave. 
Only one slave can be remotely controlled 
ata time. 

Slaves are always made aware that they 
are being viewed or controlled. Any time a 
slave is being viewed by the master, a beep 
sounds every few seconds. Monitoring 
also reduces the speed of the slave PC’s 
processing noticeably. In fact, according 
to our performance tests Screen Monitor 
slows down the monitored station's speed 
more than any of the other remote-control 
programs—the speeds of the processor 
and video BIOS are reduced by about half, 


The Ultimate... 


Screen Capture and 
Print Software 


You know how much time you spend in the 
creation of perfect graphic images. Ones that 


display your views, ideas, and creativity. Well, 


don’t stop at the screen. Pizazz Plus will take 
your screen based images and print them 
anywhere and anyway you want, as well as 
create files directly compatible with any pop- 
ular desktop publisher. With Pizazz Plus, 
you can capture the entire screen or isolate 
asection. Adjust size, proportion, rotation, 
or placement on the page. You will see 

more detail and texture in your B&W prints 


Pizazz Plus Compatible Hardware 
Computers: IMB PS/2, PC. XT, AT, or compatible 
Display Adapiers: IBM VGA, MCGA, EGA, CGA, 
8514A and others 

Extended VGA Display Adapters: 

Video Seven FastWrite VGA and V-RAM VGA 
Image Capture Boards: AT&T 

TARGA 16/24/32 and ICB, ATronics PIB and 
PIB +, Vision Technologies 
Vision 16 EV-680 
Printers: Pizazz Plus supports © 
over 300 different printer models 
from the following manufacturers: 
Adobe Systems, ACER, Alps. AMT, Anadex, 
Apple, AST, AT&T, Brother. € Itoh, CalGamp 
Canon, Centronics, CHE, Dataproducts, DEC, 
Diahlo, Diconix, Epson, Genicom, Hewlett 
Packard, IBM. IDS, Infoscribe. JDL, Kyocera, 
Laser Connection, Mannesmann Tally, NEC, 
Newbury Data, Oasys, Okidata, Panasonic, 
Printronix, QMS. Quadram. Qume, Setkassha. 
Sharp, Star Micronics, Tandy, Tektronxs, Tl, 
Tushiba, Transtar, Unisys, Xerox, Wang 


Call for additional Information Including a 
complete list of supported hardware. 


Only $149.00, plus $5.00 shipping and handling. 
ORDER TOLL FREE! 1-800/433-5201 
For sales support, or in MA, call 508/433-5201 


Memory resident program takes as little as 32K. All manufac~ 
turet’s names or product names are registered trademarks of 
their respective manufacturer Screen images courtesy of AT&T 
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Application Techniques, Inc. 
10 Lomar Park Drive, Pepperell, MA 01463 
508-433-5201 FAX 508-433-8466 
© 1989 Application Techniques, Inc 


and desktop publishing files with up to 256 
shades of gray. For color printers, your prints 
will come to life with a rainbow of print 
shades and options. 

What you see is just the beginning. Since 
the introduction of Pizazz (PC World “Soft- 
ware Hits of 87”), it has been without ques- 
tion the best tool available for the reproduc- 
tion of screen based graphics and/or text. 
The bottom line is, if it looks good 
on your screen, itwill look 
good when 1 








































printed or merged into your report, bro- 
chure, or presentation. Pizazz Plus doesn’t 
just print images, it pushes your printer to its 
maximum capability to produce a master- 
piece. And, it's memory resident—your 
image is never more than a keystroke away 
from professional printingor _Tacwertp] 
importing into your desktop 
publisher. a> 


All images were produced 
with Pizazz Plus. 


while the video graphics display is cut to 
15 percent of its normal speed. 


VOLUNTARY SLAVES 

The programs that are found in D-Link 
Screen Monitor are TSRs, taking up 128K 
RAM in the master PC and 64K in the 
slave. If an AUTOEXEC.BAT file logs 
users into the network, it can also sign 
them into the Screen Monitor program. 
However, if an operator elects not to sign 
in as a slave, the master user holds no con- 
trol over that PC. Rebooting the PC is the 
only way to unload the Slave or Master 
TSRs. Because the Screen Monitor Master 
































program is a TSR, you can be in any other 
program and simply hotkey right in and 
out of the monitoring task. 

There can be only one master station 
active at a time on a network—the master 
station is the first one that runs the Master 
program—but the program allows up to 
254 stations to act as slaves; these can be 
organized into as many as four named 
groups for easier referencing. The limita- 
tion on the number of master stations 
comes from the architecture of the pro- 
gram and is not a licensing ploy. Buying 
more packages does not let you activate 
more master stations. 

The Screen Monitor package includes a 
thin installation and user guide. Because 
the program is simple to install and oper- 
ate, you shouldn’t need much more. If you 
do, you can access a company bulletin 
board by calling (714) 549-3760. 
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The people at D-Link Systems promote 
Screen Monitor’s use as a teaching pack- 
age, but in our opinion this use is limited 
due to the program’s lack of a many-to-one 
relationship between the instructor and the 
students. As it is, the software allows only 
the teacher to play an interventionary role. 
If Screen Monitor were designed to allow 
more than one designated master, the stu- 
dents could view the instructor's screen for 
demonstrations and even contribute to the 
output. 

Screen Monitor does have a feature that 
allows slave screens to display what's on 
the master’s screen, but this can be done on 
only one slave screen at a time, and slaves 
cannot input to this screen. The master can 
broadcast messages to the slaves, howev- 
er. The package's ability to allow the shar- 
ing of resources is limited—only the mas- 
tercan use remote resources. 

If it’s network monitoring and graphics 
transfer that you desire, and you want 
these features badly enough to put up with 
serious processing-speed reductions, D- 
Link Screen Monitor just may be the right 
package for you. 


LAN Assist Plus 


An egalitarian remote-control package, 
Fresh Technology Group’s LAN Assist 
Plus provides a wide range of options, 
many of them user controlled. Due to its 
one-to-one, one-to-many orientation, the 
$199 package is best suited to providing 





LAN Assist Plus, 
Version 2.0 

Fresh Technology 
Group, 1478 N. Tach 
Bivd., #101, Gilbert, AZ 
85234; (602) 497-4200 
List Price: $199 per file 


server 

Requires: 3 to 6K RAM 

under normal configuration (additonal hotkey 

menu: 34K), IPX-compatible LAN, DOS 1.0 or 

later. 

In Short: LAN Assist requires a small amount of 
and an even smalier amount of cash. its 

Stability and flexibility make this a good buy for 

anyone who wants to do remote user support on a 

Novell-based network. 
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technical support and demonstrating soft- 
ware on a network running under Novell’s 
NetWare. 

LAN Assist Plus is the only one of the 
packages we reviewed that uses the same 
program to provide both the monitored and 
monitoring functions. The company has 
decided to give neither the controlled nor 
the controlling station a designating term. 

You start the program by typing LA at 
the DOS prompt. If you want another sta- 
tion to be able to control or monitor your 
PC, then you start the program with the 
command LA +A. The +A argument 
loads the 3K RAM-resident portion of the 
LAN Assist program and allows anyone to 
assist or monitor you. 

You use similar start-up commands to 
load the main program along with Chat 
Windowing; to load the monitoring pro- 
gram as a TSR (including the Chat fea- 


Perhaps the most 
affordable package in 
this review, at $199 per 
server, LAN Assist 
Plus from Fresh 
Technology has a no- 
fills menu system that 
allows you to choose 
different host/guest 
relationships for each 
connection, 


ture); or to load the resident program that 
allows you to assist, monitor, or remotely 
control another user. 

When you sign in to assist or monitor 
another station, a professional and helpful 
menu greets you. In addition to a list of 
menu options and a small help screen that 
provides a synopsis of those options, the 


rs 

| Because of its one- 
to-one, one-to-many 
orientation, LAN 
Assist Plus is best 
sulted to providing 
technical support 


and demonstrating 


software ona 
network running 


under NetWare. 





menu provides you with a list of all the us- 
ers currently logged in to the server. (A 
program-wide option that is set when you 
install the program can have the program 
list the users currently logged in to other 
network servers; of course, you must log in 
to that server in order to connect to its as- 


signed users.) 


SIMULTANEOUS CHATTER 

Like Crosstalk Communications’ R2LAN 
and Norton-Lambert’s Close-Up/LAN, 
LAN Assist offers a Chat feature to let you 
communicate over the LAN. This fea- 
ture—which adds an additional 3.6K to 
the RAM requirement—splits the screen 
to allow the chatters to converse simulta- 
neously. The text displayed in the Chat 
window cannot be stored for later refer- 
ence. A Message option condenses the 
chat capability into one line at the bottom 
of the screen so that messages don’t ob- 
scure the application you have on the 
screen. 

Other LAN Assist options let you set 
program-wide defaults. You can specify 
whether or not you want to allow a moni- 
toring computer to reboot another PC and 


CONNECTIVITY 
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whether you want the name of the monitor- 
ing station to appear on the screen. You 
can decide if you want to accept keystrokes 
entered remotely for true remote control or 
just allow remote monitoring without key- 
board entry. You can prevent anyone who 
is not logged in to the Novell network serv- 
er from monitoring. All of these defaults 
can be overridden at the DOS prompt simi- 
larly to the way the different programs are 
loaded. 

LAN Assist performed well in our series 
of performance tests. The amount of traffic 
generated on the LAN was small, and the 
program worked true to its claims: simply, 
effectively, and with minimal memory re- 
quirements. 


DIFFERENT SETUP 

The setup for LAN Assist is a little different 
from the others in that it requires you to use 
a NetWare management utility (which 
makes some sense, since the program nuns 
only with NetWare). At the present time, 
the program’s technical support is solely 
over the phone, but Fresh Technology tells 
us it will be providing a bulletin board 
number for update and other product infor- 
mation. 

Even by including Chat and Message, 
LAN Assist does not contain the robust fea- 
tures of Close-Up/LAN. It lacks the multi- 
ple printing capabilities, CGA graphics 
support, and file transfer capabilities found 
in other programs, but at $199 per server, 
Fresh Technology is practically giving the 
program away. Time will tell if they can 
continue to support and market the product 
at this price. 


-LANSHARE 


According to MicroNet, LANSHARE is a 
“‘network management utility”’ targeted at 
people involved in cooperative workgroup 
sharing. But even though its maker does 
not emphasize remote control, it does the 
job well. The $259.99 program handles 
even VGA graphics displays, which most 
other programs don’t even attempt to sup- 


port. 

LANSHARE supports NetBIOS and 
comes with two main programs. The per- 
son doing the monitoring, or guest, uses 
the LANCALL program, which is not a 
TSR. The person willing to allow access 


(the host) uses LANSHARE, a TSR that 
takes up 12K. Both of these programs can 
be run at the same time, so any user can 
both give and receive support. One LAN- 
CALL guest can monitor up to 16 LAN- 
SHARE hosts using the program, but it 
does not support many-hosts-to-many- 
guests or many-hosts-to-one-guest config- 
urations. 

The ability to sign in as both the host 
and the guest makes daisy-chaining possi- 
ble. In order to avoid high network over- 
head, MicroNet recommends keeping the 
daisy-chaining to a minimum, however. 
This good package would be even better 
with a hotkey allowing LANCALL to be 
accessed no matter what other program 
you're currently in. This hotkey would 
prevent a user from having to interrupt a 
current job in order to give someone else a 
helping hand. 





Parkside Dr , Borse, ID 
83712; (208) 384-9137, 
List Price: $259,99 per 


LAN 

Requires: 12K RAM, 

NetBIOS services, DOS 

3 1 or later 

In Short: LANSHARE supports a wide vanety of 
graphics, has good secunty, and offers flexibilty 
in assigning relabonships. Even though it lacks a 
few of the bells and whistles of the competitors, 
this product does tts job wall, 
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The program allows you to determine 
who monitors whom. In its default mode, 
it gets its list of possible connections from 
a file called USERLIST, which is created 
by whoever installs the program—an easy 
process that basically involves creating the 
directory and copying files—but the pro- 
gram will also take user names from any 
other file you specify. 

For example, if the accounting depart- 
ment wants only the people in its group to 
be able to access each other, the depart- 
ment could create a file called ACCT list- 
ing all their members’ names. Anyone 
wanting to monitor someone in the ac- 
counting department would have to know 
the name of and have network access 
rights to the file containing the user names. 
These features are more of an administra- 
tive strategy than they are security mea- 
sures, because you can get around them, 
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P LAN REMOTE CONTROL: SUMMARY OF FEATURES 




















(Products listed in ascending price order) 
D-Link 
LAN Assist Plus LANSHARE The Network Eye NETremote Plus Close-Up/LAN $395.00 R2LAN 
List price $199.00 $259.99 00 $350.00 $395.00 Per network $795.00 
pricing method z Per server Per LAN Unlimited license Per server For two users installation Per LAN 
NETWORK SUPPORT 
IPX e ° ° e e e@ 1°) 
NetBIOS _ & e e e @ (eo) e 
Automatic protocol selection N/A* NAY NAY ° e NAt N/A‘ 
upon installation 
GUEST/HOST SOFTWARE 
CHARACTERISTICS 
Terminology for guest/host User/assisted Caller/share Master/workstation Caller/istener Viewer/host Master/slave  Caller/host 
Which partner is TSR. Assisted Share Either Listener Both Both Host 
RAM used for TSR guest WA WA 30K WA 64K to 76K 40K WA 
User can hotkey in and e ° e O° e e (eo) 
out of guest role 
RAM used for TSR host 3K to 33K 12K 2K 17K 26K to 50K 75K 64K 
Hoet TSR can be removed e [8] (eo) (eo) e ° e 
without rebooting 
Extra RAM used for chat 3.6K WA WA WA OK WA 6K 
CONFIGURATION OPTIONS 
Simultaneous multiple sessions = @ e e e e ° .e) 
Number of connections: 
Host-to-guest 1 1 32 16 1 1 
Guest-to-host Unlimited 16 99 1 16 16 1 

Log-in as both guest and host e e e °o e 1°) e 
(to provide many-to-many 
connections) 
Host can initiate connection @ (using chat) =O ° °o e (eo) @ (using chat) 
Program allows e e e e e e e 
exclusive connection 
Host is notified of connection User option User option User option e User option e e 
Host is allowed to User option e .e) (eo) e ° e 
reject connection 
Host is allowed to User option e ° e e ° ° 
terminate connection 
Host's keyboard canbe disabled @ e@ .e) e e e e 
SCREEN TRANSFER FEATURES 
Program sends only ° ° ° e e s e 
screen changes 

sends screen updates @ e e e e ° ° 
on toedtnas 
User can contro! frequency .e) .e) e .@] e ° ° 
of screen updates 
Remote graphics supported eo) CGA,EGA, O CGA CGA CGA,EGA, CGA 

and VGA and VGA 

Dialog/chat feature e (e) e) ° e ° e 
MISCELLANEOUS 
Passwords for host User option e e User option User option ° - User option 
Remote reboot of host User option (eo) e e e 3 e 
Guest/host can daisy-chain ° e e e e eo) ° 
File transfers supported 3° ° ce) ce) (e) ° e 





[7] —Eator’s Choice @ —Yes © —No 
N/A* —Not applicable: the product supports only one protocol. 
N/A —Not applicable: the product does not have this feature, 
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| PERFORMANCE TESTS: LAN REMOTE CONTROL 


TABS NETremote Plus and LAN Assist Plus move iinked screens quickly, as — 

==) their Video BIOS Write test performance shows. The 80286 Instruction 
Mix performance of D-Link Screen Monitor and The Network Eye 
indicates that they sap processing power from the monitored PC. 


80286 instruction Mix Elapsed Time {seconds} Video Graphic Display Elapsed Time (seconds) 

















w Worst WORST 
’ 
U t 
: male tot 
r | ae | < i at st 
* oT 62 6o 7s 68 6s NAY war os 126 WAY as 67 
Video BiOS Write Elapsed Time (seconde) Trattic Count (Network packets) 
REST 





N/A°—Not applicable’ this product does not support CGA graphics. 
N/A —Not applicable. the host PC was not generating network packets 


The standard PC Labs 80286 Instruction Mix test runs on the host PC with the host software not T 
loaded (tor the entry labeled “Host PC without monitonng software") and loaded (for the other Bell Test 


entires). The host TSA steals processing tme from foreground applications The results show how 


much a monitored PC's foreground program performance degrades. Host PC without monitoring software 

The Video IOS Write test writes scrolling text to video memory using BIOS calls The test reports NETremote Pius —_ 
the time needed to scroil 8,000 characters on the monitored PC and send them to the screen of the 

‘monitoring PC. LAN Assist Pius — 
The Video Graphic Display test sets the monitored machine's video to graphics mode 6 and then LANSHARE = 
performs the same scrolling action used in the Video BIOS White test. This activity tests the 

Software's ability to handle the CGA graphics mode. Close-Up/LAN —_ 
The Traffic Count test changes one character on the monitored PC's screen each second for 30 

seconds. The test counts how many network packets the monitored machine generetes to send ts The Network Eye 

screen images and updates to the monitoring mechine, ROLAN 

The Bell Test generates the ASCII bell character (07h) ten times. A bell symbol Indicates that the 

software has the ability to transmit across the network @ character not tound In the PC video set. D-Link Sereen Monitor —_ 







LAN REMOTE CONTROL PERFORMANCE TESTS: 
COMPOSITE VIEW 













We tested these products on a LAN using Gateway G/Ethernet cards and 
Novell's NetWare; products requiring NetBIOS were run over NetWare's 
NetBIOS emulator. The host PC was a Dell System 200 running an 80286 
processor at 12.5 MHz. 

The slow processor performance of D-Link Screen Monitor, shown in 
the 80286 Instruction Mix column, comes in part from the constant 
interrupts the program generates to notify the user of monitoring. 

The Trafic Gourd tet resitie iiror.ive strateties used to bend 
video screens. The three products that send only screen changes 
are immediately identifiable by thelr low counts. The 
a ae transmits the whole 
screen buffer regardiess of changes. 

tieura of Cone tsi ANarel The Network Eye can 4 
change time slicing and screen update cycies to tailor 
performance; these results are based on the default Pa 
settings. Pena he 
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What better way torun Novells 386 NetWare. 


Novell’s new 386 NetWare’ will do for networking has ever undergone such extensive testing. 
what gunpowder did for negotiating leverage. Provided But then Samsung and Novell didn’t set out to design 
you've got a 386 machine that’s designed to be , just another make-do desktop computer. | 
100 percent compatible with it. ' - Samsung's 386AE Fileserver, for example, was 

Not to worry. ® designed from the bus up to be a high- 

Samsung's LAN hardware was co-designed performance fileserver, starting with its Novell- 
by Novell? Which should put any compatibility developed BIOS. It also sports eight expansion 
concerns to rest. That’s why the Samsung/ slots for the inevitable inventory of interface 
Novell co-label is on our 386AE Fileserver and and controller cards. Plus an oversize power 
our PCterminal/286 LAN workstation. supply capable of driving the requisite 100 


NETWORKING vs. NOTWORKING. gree ae Bak isk, ope bene ees 


etc. And it includes 4 megabytes of high-speed 
Both the Samsung 386AE and PCterminal/286 RAM for disk caching. 
have been tested exhaustively by Novell for 
compatibility with popular networking hardware and A TOTAL LAN SOLUTION. 
NetWare products. In fact, no other LAN hardware To maintain NetWare compatibility throughout 





© 1989 Samsung Information Systems America, Inc. Novell and NetWare are registered trademarks of Novell, Inc. 


your network, choose Samsung’s PCterminal/286, 
a Novell-tested LAN workstation. Inside you'll find 
a built-in Ethernet interface adapter, and functional 
features like Novell's NetWare Autoboot EPROM. 


THE NO BOTTLENECK ETHERNET CARD. 


Our new SE2100 Ethernet interface eliminates the 
network bottleneck. Designed by Samsung, this high- 
performance 16-bit card provides twice the through- 
put of other Ethernet interfaces. And you can retrofit 
your existing workstations and fileservers with the 
SE2100 for dramatic improvements in your network’s 
productivity. 


LOOK FOR THE CO-LABEL. 


The partnership between Samsung and Novell has . e 





created a hardware/software compatibility standard 
unparalleled in the industry. That means your network 
can experience all the speed of Novell’s new 386 
NetWare without being subjected to a lot of hard- 
ware hiccups. 

Just look for the Samsung/Novell co-label. You'll 
find it at your nearest reseller. For the location, 
call 1-800-366-7472. 
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The fastest way to see what you think. 


Introducing the MultiSyne’ Graphics Engine” Board. Now when an idea pops into your head it 





aT et won't take long to pop up on screen. Because NEC’s MultiSync Graphics Engine is the first graphics 
board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For instance, 
it can run Windows 386 as much as four times faster. When used in conjunction with our accelerator software (purchased sep- 
arately), Presentation Manager applications run up to five times faster. What’s more, the MultiSyne Graphics Engine Board is 
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions, So, whether you're a 
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and 
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The 
MultiSyne Graphics Engine Board. When you've got tons of thoughts racing through your mind, it’s the fastest route from 


head to screen. 
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MultiSyne is a registered trademark of NEC Home Electronics (USA) Inc. Graphics Engine 1s 

a trademark of NEC Home Electronics (USA) Inc. NEC is a registered trademark of NEC Cor- 
poration. Windows and Windows 086 are registered trademarks of Microsoft Corp, Presentation 
Manager is a trademark of the international Business Machines Corporation. 
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but they certainly do discourage casual 
monitoring by people outside of specifical- 


ly designated groups. 


ASSURING SECURITY 

However, LANSHARE has other, more- 
stringent security features. The program 
has provisions for protecting monitored 
PCs through the use of case-sensitive pass- 
words. You must know someone’s pass- 
word to share his or her terminal. The su- 
pervisor can set a master password as a 
safeguard against employees with short 
memories. 

LANSHARE’s host menu gives the us- 
ers being monitored a number of options. 
When someone running the LANCALL 
program tries to contact a host, a message 
appears on the host’s screen providing the 
option to refuse the connection. The 
amount of time this prompt stays on the 
screen is determined during the installation 
process. If you don’t react fast enough or 
are not at your desk, the connection will 
not go through. 

The host menu also lets hosts determine 
what callers can do. Callers may be able 
only to monitor host actions, or they may 
also be able to input keystrokes. Another 
good feature, from the host’s point of 
view, is the power to end the session 
quickly. (The TSR software does not auto- 
matically unload when you terminate a 
connection. You must manually reboot to 
unload the host TSR.) 


GRAPHICS SUPPORT 

LANSHARE supports a wide variety of 
graphics displays, including CGA, EGA, 
and VGA. It is the only product besides 
D-Link Screen Monitor to support the 


flicreNet Incarporated 
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Even though MicroNet 


doesn’t emphasize 


remote control, 
LANSHARE does the 
job well. The 


program handles even — 
VGA graphics 

displays, which most 
others don’t even 
attempt to support. 





VGA standard. But since the VGA display 
contains a lot of data, we weren’t surprised 
to see a jumpy presentation on the monitor- 
ing screen in that mode. Moving dense 
graphics screens from one PC to another in 
near real time is a tough technical problem 
that several of LANSHARE’s competitors 
are still struggling to solve. 

Free technical support is available for 
LANSHARE users; the slim manual Mi- 
croNet provides offers complete assistance 
for installation and operation of the pro- 
gram. The company has an IPX version in 
the works, but it wasn’t ready for our re- 
view. 


The LANSHARE 
package is actually two 
programs: 
LANSHARE for 
allowing access and 
LANCALL for 
monitoring others. The 
LANSHARE setup 
screen, shown here, 
allows a user to define 
the connection very 


In addition to monitoring (which it 
doesn’t stress as an application for LAN- 
SHARE), MicroNet envisions a new appli- 
cation—group authoring—for its product. 
However, the package doesn’t include a 
chat feature that would make group author- 
ing practical. 

The connection flexibility of LAN- 
SHARE, its ability to exchange high-densi- 
ty graphics, its relatively low price, and its 
security features are all laudable. Howev- 
er, its failure to support many-hosts-to- 
one-guest and many-to-many connections 
limits its appeal. 


NETremote Plus 


a a a cg a ea 


It’s easy to be misled by the name of 
Brightwork Development’s LAN remote 
monitoring and control product. Although 
it may sound as though the NETremote 
Plus program connects only to a remote 
network, the $350 program really does 
much more, though its focus is solely on 
one-to-one communications. 

NETremote Plus supports both Net- 
BIOS and IPX. The program is ideal for 
helping a user on a remote LAN via a mo- 
dem, for sharing resources on a network, 
and for allowing trainers to provide techni- 
cal assistance across the network. Though 
the relationship in NETremote is always 
one-to-one, there can be multiple one-on- 
one sessions occurring simultaneously on 
the same network. 

When you sign in as a caller to monitor 
alistener, you see aclean and simple menu 
screen. The designers of NETremote Plus 
made it easy to initiate a connection by 
providing a display of the names of the 
people logged on to the current server who 
are running the Listener TSR. You simply 
highlight the name and hit Enter to estab- 
lish a link to one of them. 

A two-line help menu on the bottom of 
the screen tells you if any errors occurred 
during calling and in addition, provides an 
assessment of these errors. The help menu 
also displays the options for selecting an- 
other server and exiting the program. This 
Caller program is easy to use and also pro- 
vides you with good feedback on both the 





Nunber of (CES to reeeree precisely. MicroNet 
asks $259.99 for an 


unlimited license. 


progress and status of any connection, but 
itis nota TSR. 

The Listener program that comes with 
NETremote Plus, on the other hand, is a 
TSR. It occupies from 17K to 29K in 
RAM, depending on the type of network 
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® 
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software and video display you use. A tune 
is played on the speaker of the monitored 
computer, which alerts the listener that a 
connection has been made. When the con- 
nection terminates, the tune plays back- 
wards. Once the call goes through success- 
fully, the caller's program gives full and 
direct access to both the screen and the 
keyboard of the listener. 

The amount of control the caller has can 
be determined by the parameters added to 
the NRLISTEN program used by the lis- 
tener. The listener can, for example, force 
the caller to use a password. He or she can 
also disable the caller’s keyboard, allow or 
disallow new calls, let the caller reboot the 
system, and even terminate the connection 


NETremote Pius is 


ideal for helping a 


user on a remote LAN 
via a modem, for 
sharing resources on 
anetwork, and for 
allowing trainers to 
provide technical 
assistance across 
the network. 





to the caller. There are also parameters to 
change the performance mode, to display 
the status and help screens on the listener’s 
end, and to designate whether to support 
the transfer of CGA-mode graphics 
screens or to save memory by not support- 
ing graphics. 

These command-line parameters work, 
and they’re useful when you start the pro- 
gram in a batch file, but providing a menu 
with the options for NRListen would en- 
hance the program. Since Brightwork De- 
velopment is charging $350 for the pro- 
gram, it should be able to save users from 
hunting through the manual in search of 
available options. The program does offer 
a HELP parameter that displays some in- 
formation about the options, but it is not 
the same as a menu. 
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EFFICIENT PERFORMANCE 

NETremote performed well on our tests. It 
doesn’t slow down the functioning of the 
host machine much at all, and the various 
performance options available under the 
program allow you to balance the speed of 
the screen changes on the monitored PC 
with the need for screen updates on the 
monitoring machine. Additionally, the 
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NETremote Plus program sends packets 
across the network only when the screen 
changes. This helps to reduce the traffic on 
the network. 

This product requires the use of an IN- 
STALL.BAT file that leads you through 
the installation process and setup of the 
software. The installation program doesn’t 
have the built-in ability to examine the net- 
work and load the correct network protocol 
driver for you, as Close-Up/LAN does. A 
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eter Caan miter meter tmnt § Brightwork 


Development's 
NETremote Plus works 
equally well with both 
major network 
protocols. The $350 
(per server) product 
has aconvenient point- 
and-shoot directory, 
shown here, that 
handles one-to-one 
remote control. 
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tutorial included in the manual reads short 
and sweet. If a user should require further 
help, he can call the technical support line 
maintained by Brightwork Development. 

In addition to the LAN remote-control 
product we reviewed here, the NETremote 
Plus package also contains an asynchro- 
nous communications/modem remote 
product, which is called CO/Session. We 
did not review this part of the package. 

Version 4.0 of NETremote Plus should 
be available by the time this review hits the 
newsstands. This release promises EGA 
graphics support as well as a reduction in 
both network traffic load and memory re- 
quirements. The new version should also 
give listeners the ability to reject an incom- 
ing call. 






NETremote Plus, 
Version 3.0 
Bnghtwork 
Devetopment Inc., P.O. 
Box 8728, Red Bank, 
NJ07701; (800) 552- 
9876, (20%) 530-0440 
List Price: Singie 
server, $350: four- 
server network, $695; LAN Support Center 
option, $495 

Requires: 31K RAM. NetBIOS- or IPX- 
compatible LAN, DOS 3.0 or later (Single server 
works on Novell only.} 

in Short: A good basic remote-contral and 
support program providing one- to-one 
ftelationships, with muitipie sessions available 
IPX support makes this a good candidate for 
NetWare installations. 
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NETremote Plus is a good product, but 
we feel it could be improved upon by pro- 
viding a way for the Caller program to be 
loaded as a TSR. Nonetheless, its speed 
and wealth of options make it worthy of 
consideration as an impressive contender 
in the one-on-one arena. It is a good choice 
if you want to run programs remotely on 
underutilized PCs or share other resources 
over the LAN. 
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Its name is evocative of an old TV detec- 
tive series, and just like a classic private 
eye, this package is a little offbeat but will 
go any where and do anything to get the job 
done. Artisoft’s $295 package, The Net- 
work Eye, which runs under NetBIOS, 
separates itself from the other remote con- 
trol programs beginning the moment you 
start to use it. 

The other monitoring/support programs 
reviewed in this issue follow one general 
pattern of operation: Once you start to 
monitor or control another personal com- 
puter, your screen produces an exact repli- 
caof that computer's display. The Network 
Eye is the only program to use a multiple- 
window design. This unique design allows 
you to view and control up to 32 monitors 
concurrently. 

Each of The Network Eye's win- 
dows—all of which can be shrunk to dis- 
play but a single line or expanded to fill the 
entire screen—displays a portion of the 
monitored screen around the command- 


line prompt. As a result, this scheme 
doesn’t work with all applications, but in 
many classroom, management-monitor- 
ing, and system-support applications, 
multiple on-screen monitoring can be 
valuable. Additionally, these windows 
have contrasting colored borders ona color 
monitor. 

The Network Eye allows you to act as 
both a monitored and monitoring sta- 
tion—you can even do both simultaneous- 
ly. Though the manual does not over em- 
phasize the potential of this feature, we 
feel it greatly enhances TNE’s place in the 
market. Multiple relationships provide 
more flexibility for both support and re- 
source-sharing activities on the network. 
Up to 32 workstations can monitor the 


The Network Eye 
allows you to act as 
both a monitored and 
monitoring station— 
you can even do both 


simultaneously. Up 
to 32 PCs can 
monitor the same PC _ 


concurrently—ideal 
io) a (Total las 





same PC at the same time—ideal for teach- 
ing applications. 

TNE incorporates the one-to-one, one- 
to-many, and many-to-one relationships. 
The monitoring stations are called masters 
and the monitored PCs are called worksta- 
tions. Both masters and workstations can 
be set up as TSRs, so youcan quickly jump 
in and out of monitoring roles without 
changing applications. The Master pro- 
gram module uses 30K of RAM, and the 
Workstation TSR takes a tiny 1- to 6K, de- 
pending on the configuration of the aet- 
work. 

As a monitored workstation, you sign 
into the program right at the DOS prompt, 
stating any special parameters you'd like 
assigned to your station at this time. You 
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Escape to Autoware: NOW! 


When you need mainframe access, why —_ we had to call ir NOW! unattended file transfer. Within minutes, even 
endure a frustrating labyrinth of screens? NOW! lets you customize menus for non-programmers can automate most repetitive 
Especially when Attachmate software delivers specific procedures or applications, suchas mainframe chores. 
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can, for example, name your station, de- 
termine how many masters can control and 
monitor you at the same time (one master 
is the default), and make sure that you re- 
ceive notification whenever you are being 
watched by a master. 

On a workstation, you can also set any 
passwords a master must know in order to 
use your system. If you want, you are giv- 
en the option to implement a two-level se- 
curity system: a first password to restrict 
monitoring and a second to restrict control 
of your PC. If you do not type any pass- 
words when you sign in, then anyone sign- 
ing in as master can gain access and, as a 
result, control your machine. You must re- 
boot your system to log out of TNE as a 
workstation. 

On the workstation end of a connec- 
tion, your keystrokes progress at normal 
speed and your work goes on as usual. The 


The Network Eye, 
Version 1.23 

Artsott Inc., Artsott 
Plaza, 575 E. River Rd.. 
Tucson, AZ 85704: 
(602) 293-6363 

List Price: $295. 
Requires: Workstation; 
2K RAM, Mester: 30K 
RAM. NetBIOS semces, DOS 3.1 or later 

In Short: The Network Eye combines many 
interesting and some unique /eatures in a low- 
priced package. Using pop-up windows and 
running with NetBIOS, TNE allows significant 
flexibility in training and support relationships 
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The Network Eye, 
$295 from Artsoft, runs 
under NetBIOS. its 
unique multipie- 
window design allows 
you to view and control 
up to 32 monitors 
simuitaneously. Each 
window displays the 
command-kine area of 
a monitored screen. 
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TNE TSR slows you down, but not appre- 
ciably. According to our performance 
tests, the program slowed down process- 
ing and video speed by approximately 20 
to 30 percent. 


ADJUSTABLE INTERVALS 

The degree to which the PCs running TNE 
are slowed down can be controlled some- 
what by the users of the program. The pro- 
gram is designed to transmit a total screen 
to the monitoring station(s) at set time in- 
tervals; you can change the values of those 
intervals to optimize them to your configu- 
ration. This capability is important, be- 
cause the program doesn’t discriminate be- 
tween screen elements that have changed 
and those that have not. This means that if 
you have a lot of active TNE stations, a sig- 
nificant load on the transmission capability 
of some network-cabling schemes results. 
On some networks, you might want to in- 
crease the monitoring interval in order to 
decrease the data load. 

When you sign in as the master, you 
had better have your manual close at hand. 
You control the program with Alt-key 
commands, and the command names and 
symbols you will need to know aren’t all 
intuitive. Additionally, the only error mes- 
Sages you are going to receive are beeps. 
Once you have become familiar with the 
program, it proves both versatile and reli- 
able, but it does take a while to leam. A 
toggle help menu would be desirable. 

The master program initially displays 
two windows with contrasting colored bor- 
ders. The first window, called the Clip- 
board, stores cut-and-pasted text between 
workstations. The second window, called 


the Local Screen, displays the contents of 
your master terminal’s screen. The win- 
dows have cursor control points for sizing 
and moving the screen, but you don’t need 
a mouse to use them. You can type in the 
name of whatever workstation you want to 
access, but there is no list of active stations 
to prompt you. 

When the connection is made, the win- 
dow on the master’s screen reveals the 
contents of the workstation’s screen. A 
zoom function allows you to view the en- 
tire screen. If you link to more than one 
workstation at a time, an option lets you 
scroll through each one’s full-size screens. 
You can also start an automatic rotation 
through the named screens, which changes 


You can set any 
passwords a master 
must know to use 
your system. You can 
also Implement a 


two-level security 


system; first, to 
control monitoring; 
Fr erel ave me CoKerelal (ce]| 
use of your PC. 





the viewed screen every 5 seconds. As you 
move between windows, the program ap- 
pears to make the current highlighted win- 
dow come to the front of the screen while 
stacking the rest of the screens behind the 
active one. 

In place of a file transfer feature such as 
the one in R2LAN there are commands to 
let you cut-and-paste full screens from one 
workstation window to another. The pro- 
gram stores the text in the Clipboard win- 
dow between moves. You cannot paste 
into the local screen, because its process- 
ing is suspended. This works well for 
transferring formatted text, but the screens 
of some spreadsheets and other programs 
won't work with the cut-and-paste feature, 
because their lines don’t end in hard car- 
Triage returns. 
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The installation of TNE involves creat- 
ing a directory and copying files from the 
floppy disk that comes with the package. 
Since the TNE program runs under Net- 
BIOS, you must have NetBIOS services 
available before going into the program, or 
else an error message on the prompt line 
will remind you of your oversight. The 
need for NetBIOS means that if you use 
the TNE program on a Novell network, ev- 
ery monitored and monitoring station loses 
another 20K of RAM to the NetBIOS em- 
ulator. 

After you purchase the program, you 
can send in your registration card and re- 
ceive 30 days of free support. The software 
package includes a user manual, complete 
with descriptions of error messages. You 
can call Artisoft’s electronic bulletin board 
at (602) 293-0065. 

The ability to simultaneously use TNE 
as both master and workstation impressed 
us, as did its ability to allow users to con- 
trol the frequency of screen updates. A few 
suggestions we have for future revisions 
include giving a workstation the ability to 
refuse and terminate a connection, provid- 
ing a toggle menu screen for the master 
program, and providing more-complete 


Send in your TNE 
registration card 


and receive 30 days 


of free support. A 

user manual with 
descriptions of 

error messages comes 
with the software. 





help menus. The Network Eye does not 
support CGA graphics at this time, nor 
does it support Novell’s IPX protocol. Al- 
though these features would be welcome, 
their absence doesn’t detract from the 
unique interface and features in this pro- 


gram. 





A close kin to Crosstalk Communication’s 
Remote 2 program for modems, R2LAN 
connects two stations across a LAN rather 
than across telephone wires. The acknow- 
ledgable fortes of this package, which sells 
for $795 for a one-LAN version and fea- 
tures a unique file transfer capability, are 
remote control of resources and providing 
technical support, because it is capable of 
establishing only a one-to-one relationship 
between users. 

One of the selling points of R2LAN is its 
ability to appoint appropriate users as sys- 
tems managers who can then set up users 
and defaults. The package lets you create 
up to 3,000 systems managers and/or users 
during the installation process. A systems 
manager can also keep a log of incoming 
calls in an ASCII file for future reference, 
allowing him to track who uses the pro- 
gram and how they use it. The version of 
R2LAN we received for review ran only 
over NetBIOS, though the company prom- 
ises an IPX version will be ready for ship- 
ment soon. 











In the Remote 2 program, the station 
doing the monitoring is called the caller, 
while the station being monitored is the 
host. The host TSR software requires 50K 
of RAM on a computer equipped with a 
monochrome screen or 72K RAM on a 
CGA system. Callers are allowed to con- 
nect only to hosts, and vice versa, but the 
program does allow multiple sessions to 
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occur simultaneously. 

The R2LAN Caller software includes a 
complete and easy-to-use menu system. 
This menu, which is activated by a hotkey, 
employs the simple point-and-shoot meth- 
od to call into a host’s system. A message 
pops up at the center of the screen, inform- 






Crosstalk 
Communications’ 
A2LAN has a user- 
friendly dialing 
directory, shown here, 
that makes 
connections through 
menus. A2LAN costs 
$795 for a one-LAN 
installation and is the 
only program in this 
review to offer file 
transfer without using 
a file server. 


= 


ing you about the progress of the connec- 
tion, telling you when you’ve connected, 
and asking for a password if the host re- 
quires one. In addition the menu also pro- 
vides you with a complete list of com- 


R2LAN’s hotkeyed 
menu system employs 
a point-and-shoot 
method to call into 


ahost’s system. 





mands and options. 

One interesting option on the caller's 
menu lets the connected stations exchange 
files—a feature unique to R2LAN of the 
packages reviewed. R2LAN’s file transfer 
capability lets networked stations transfer 
files easily, without using or even estab- 
lishing a traditional file server. The pro- 
gram also gives you the ability to list and 


erals, PrintDirector fills the bill. For more information on the PrintDirector family of products, or the name of a local dealer, 


call us today at 1-800-243-2333 (1-617-924-1680 in MA) and choose from a broad range of products and options to meet 


your exact price/performance requirements, CIRCLE 522ON READER SERVICE CARD 


If 


DIGITAL 
PRODUCTS, INC. 


the sub-LAN™ company 


= 


youcan't find your 
draw it and send it to us—we'll suggest a solution. 


Name 

Title 
Company 
Address 
Application 


application here, 


Phone Number 


FAX Number 





108 Water Street, Watertown, Massachusetts 02172 






(617) 924-1680 / (800) 243-2333 
FAX (617) 924-7814 / TELEX 312345, 








With more than 300,000 installed devices, PrintDirector is responsible for successful printer and peripheral sharing in a 

lot of different applications and configurations for Fortune 1000 companies of all sizes. Take a close look — you'll probably 

find a configuration that will meet your needs. From simple plug-in boards that allow three PCs to share one laser printer, to 
models that can accommodate large groups of users running different software and connected to lots of different periph- 


| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
| 
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And Well 


Never 
Interrupt 
you Again. 





When you’re working, there's only one 
thing worse than being interrupted. Being 
interrupted by your own PC. But when you stop 
to format a disk, it makes you stare at a blank 
screen for about 2 minutes. Format the whole 
box, and you lose close to 20 minutes. And if you 
ever have to format a data cartridge tape, your 
machine is out of action for as much as 2 hours. 

But if you use our formatted disks and 
cartridge tapes, you'll never be interrupted 
again. The disks come in 3.5" and 514"sizes. 
For the IBM PC, PS/2; and compatibles. Our 
data cartridge tapes come in 10 to 150 Mbyte 
versions. All you do is take them out of the box 


For more information about formatted diskettes and data 
“IBM” and “PS/2” are registered trademarks of the IBM Corporation. 


idge tapes, call 1-800-888-1889, ext. 45. 


and keep right on working. Of course, it helps to 
buy them first. So next time you need diskettes 
or data cartridge tapes, be sure to ask for 3M 
formatted products. 

OK, we've taken enough of your time. 
Now you can get back 
to work. 
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Come see us at Comdex, Booth #1742. 
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sort directories to make the file transfer 
task easier. This function is particularly 
valuable when used over the long-distance 
telephone LAN-to-LAN links available 
through the combination of R2LAN and 
Remote 2. 

Once you've signed into your station as 
a potential R2LAN host, you have to sim- 
ply sit back and wait to be called. There is 
no way to request help from a caller as is 
provided for in some of the other pro- 
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grams. In order to be able to reject a caller, 
a host must have a password set up for it- 
self. There is no provision for a *‘Do Not 
Disturb” sign. 

Once the caller and host connect, notifi- 
cation of the connection appears on the 
host terminal and the caller sees the exact 
replica of the host's screen, but the con- 
nection isn’t quite seamless. The connec- 


Professional-looking labels made easy! 


ACME REAL 1 ST. 
” ATE 
UE 


Or wa 


S 


Software for IBM 
PCs offers an easy 
way to produce 
professional- 





compatible laser printers. LabelPro features 
include: 
* Preset layouts for Avery Laser Labels 
* Scaleable fonts, borders & clip art 
¢ Imports dBASE® and WordPerfect? 
° Free Avery Laser Labels & 
cles in each box. 
Ask for LabelPro Software by product code 
#5100 from your local office 
products and computer dealer hh) 
or call 1-800-535-3232 ext. 30 / 
for further information. ¢ 


AVERY 








Order these Avery Laser supplies by product code number: 
Product Label Size  LabelsPer Sheets Per 
Code Hx W Sheet Package 
LabeiPro Safiware 

5100 Laser Label Sottware 

Laser Transparencies 


5182 Biz’ x 11" 0 
5262 8A" x 11° 20 


Return Address Labels 
5267 et x1 80 


8A" x 11" 


Laser Diskette Labels 
5196 OY x 296° 
for 3'4" diskettes 
5197 VA" x 4° 
for 5'" diskettes 
Laser File Faider Labeis 
5266 Hy" x Be" 
Round Laser Labels 

1%" 
2%" 
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tion slows down the response of the host’s 
terminal noticeably. In fact, our perform- 
ance tests show that, while its processor 


To reject a caller, 


an R2LAN host must 
have a password for 
itself. There is not 
provision for a “Do 
Not Disturb” sign. 





speed isn’t greatly affected, a PC running 
the R2LAN host software is able to perform 
video routines at less than half its usual 


speed. 


CHAT FEATURE 

The Chat feature of R2LAN is actually a 
separate program that works with the Call- 
er and host modules or alone. This simple- 
to-use program requires 6K of RAM ona 
monochrome screen and 18K of RAM ona 
CGA screen. The feature splits the screen 
in two and provides several key sequences 
to make your chat more eye-catching. 
Both callers and hosts can initiate chat ses- 
sions. Chat can be used while in an appli- 
cation or from the DOS prompt, though 
the R2LAN manual recommends not run- 
ning Chat on top of another TSR program. 
Chat is simple to use and increases the total 


R2LAN, Version 1.0 
Crosstalk 
Communicatons, 
Dimision of DCA Inc... 
1000 Holcomb Woods 
Pkwy , #440, Roswell, 
GA 30076; (404) 998- 
3998. 








List Price: $795. 

Requires: Host: 50K to 72K RAM; Caller: 112K 
RAM; NetBIOS sermces; DOS 3.0 or later. 

In Short: This morstoring and support product 
also provides easy file transfer and chat 
capabilities The one-to-one relationship 
provides support and mteracton between two 
terminals running monochrome or CGA video on 
the same network. 
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Communications Excellence 
gives you the rewards... 


G/X25 Gateway is a high-speed multiuser LAN 
gateway providing information sharing with remote 
mainframes, minicomputers, service bureaus, or 
remote X.25 PCs. The gateway also features 20 dif- 
ferent terminal emulators. 


G/Async Gateway provides multiuser asynchro- 
nous connections between a NetWare-based LAN 
and remote asynchronous devices. G/Async Gate- 
way features support for up to 15 of the most pop- 
ular asynchronous terminal emulation packages. 


G/SNA Gateway is a multiuser LAN-to-IBM main- 
frame link. It features both 3270 and 3770 emula- 
tion, so network users can quickly and efficiently 
execute on-line inquiry and batch processing with 
the SNA mainframe. 


G/Remote Bridge provides synchronous remote 
connections between any Advanced Net Ware LANs, 
regardless of the LAN topology or manufacturer. 
Transmissions are flexible and fast, at speeds up to 
64 kbps. 





..and us the awards 


Whether you need X.25, SNA, or asynchro- 
nous connectivity, Gateway is the single 
source that can give you the right solution for 
products are winning awards for your information sharing needs. And you'll 
communications excellence from UnKLT43) have the confidence in knowing that it’s 
some of the industry’s most presti- backed by the best support in the industry. 
gious magazines. That’s because every To discover how you can reap the rewards of 


Superior engineering and design have 
driven Gateway products to the lead- 
ing edge of technology. In fact, our 





Gateway product is built to deliver the "Seremet Ar communications excellence, give us a call 
maximum performance within industry standards. today. 
(714) 553-1555 in California 
© communications, inc. J) 
G/X2S Gateway, G/Asyne Gateway, G/SNA Gateway. G/Ethernet. and G/Remote Brig are trademarks of G Gateway 2941 Alton Avenue 
Meyer nen aga other trademarks are of their respective manufacturers Copynght ), Gateway munica- Irvine, G A 9271 4 
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More Typefaces! 

@ More than 100 included free 

@ More than 4,300 con be incorporated 
Adobe, Bitstream, Compugrophic7@ 
Greene, Digifouts, HP Type DirectorMgiay 
Club, The Font Company, Treacyfaces. 


More Clipart! 


@ More thon 300 ore included free (over 6 
Mbytes!) 
@ More thon 10,000 compatible images are 
ovoilable from: ArtRight, Cosady & Greene, 
obreaiMaket, Dynamic Grapliics/1utage 






Club,,Morketing Grophics inc., Metr¢ " 
Imoge Bose, Microinops, Malti. AdeNiew 
Vision, T-: Moker, 3G. _ ms ” ‘ 


_,More Connectivity! ; _ 
°e Top quality slides using Motrix Slidemakers \ f 
(SCODL) — 


@ Windows Clipboard, CGM, 
IBM Mainfrome grophiics. o 


Corel DRAW has rapidly received acclaim as 
the most exciting graphics package in the 
industry - with ease of use, versatility and 
speed that exceeds even Macintosh programs! 
Now version 1.1 rockets even further ahead 
with unprecedented value and capability. We 
bundle in a phenomenal amount of free 
typefaces and clipart images that would normal- 
ly cost thousands of dollars. In addition, our 
new type converter enables thousands of addi- 
tional fonts to be incorporated. Furthermore, 


virtually unlimited clipart is available with 
over 10,000 images supported from 12 leading 
clipart vendors . 

Corel DRAW is the ideal illustration partner to 
Ventura®, Pagemaker®, WordPerfect®, MS 
Word®, Ami®, Lotus 123@, Excel® and hosts 
of other programs. 

Corel DRAW 1.1 is shipping NOW and you 
can upgrade your 1.0 version for $99. Call us 
for direct orders or dealer information. 


Corel DRAW! 1.1 $595 
1.1 Upgrade $99 


ore - 
| 


ou (613) 728-8200 
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"SOFTWARE CALL TOLL FREE 
woos "1-800-822-8088 


FAX# 215-639-7234 Customer Service: 215-639-7410 


LAN REMOTE CONTROL 
worth of R2LAN. 


As with Norton-Lambert’s Close- 
UpILAN, R2LAN allows for printing at the 
remote printer of the host or caller. The EDITOR'S CHOICE 
limitations of its one-to-one relationship 
hinder R2LAN from printing at multiple 


Q&A3.0 oo. 
ABASE I ViwFAEE 1.1 upgrade)}-whtewupptocts 390 
PAGEMAKER3S.0 «_. 449 





locations simultaneously. 
Crosstalk Communications is a strong Providing every possible monitored- | ACCONT IN. PRCIECT MGMT. 
company with a long history in the busi- | to-monitoring configuration of LAN- Coad dees alee ea. 
ness; it has a large technical support staff. based remote control as well as re ana aa os 28 [SPREADSHEETS] 
Support for R2LAN includes two user literally every possible feature, except *K30 | a 4 


manuals and a free support line. The pro- for a file transfer capability, Norton- 
gram is easy to use, but the manuals refer Lambert's Close-Up/LAN is 
to the use of the Remote 2 family so often, obviously a well-designed product. 
you begin to wonder what package you Though Close-Up/LAN’s per-user 
bought. pricing makes it comparatively 

The family relationship is a big part of expensive, but considering what you 
R2LAN’s strength. DCA (the parent orga- get for your money we feel it’s 
nization of Crosstalk Communications) realistic. The product is easy to 
and Microsoft recently announced the de- install—conveniently it automatically 
velopment of an asynchronous communi- selects either the IPX or NetBIOS 
cations server (ACS) for networks. This | protocol upon log-in. It’s also 
combination means that you can use especially easy to use, because it 
DCA’s products to control a stationonthe provides TSR software for both the 
same LAN, to control a network station users doing the monitoring and the 
from a PC in a remote location by using ones being monitored, allowing both 
Remote 2 and R2LAN, and to control a PC to carry out remote control and 


on a remote network from your local net- monitoring activities without 
work by working through R2LAN, Remote disrupting their work flow. These ; 
2, and the ACS. TSRs admittedly take up a moderate AA A Clopsuto siete bese) 


PUBLISHING | teen 


The R2LAN package provides good chunk of RAM, but they offer more 
programs for monitoring and assisting an- than their peers, because they provide 
other user on the network. It lacks some the ability to let users ‘‘chat.’’ 
features available in competing high-end Finally, all of the features that Close- 
programs, but it is well supported and UpiLAN offers don’t bog it down 
should evolve quickly. By combining much at all, even when it’s 
R2LAN with the Remote 2 side of the fam- transmitting graphics images between 

oe ; stations, an option that more than half 
of these packages don’t even offer to 


A the user. 
R2LAN’s family Close-Up/LAN’s closest 


competitors made picking it a tough 
decision, though in the final analysis, 
their failure to support graphics did 


Fired Publisher 2.0 « 
6 





relationship to 


Crosstalk’s parent them in, The Network Eye has a 

company DcAmeans [iene icy eyteer lim creer 
that you can also tedettsimpesvcecetwcas | CARSSRURE 
use DCA’s pro ducts well ge : flexible ae of options. 

to control a station pi hgh ae Sepa aig 

on the same LAN and ing on even a nationwide basis. s aera s 
to control a PC ona Dee ee Viiemiteere mre 4. ae in 


McGovern is a partner in a desktop pub- 
lishing service firm. Pamela Watson is a 
professional free-lance writer and a fre- 
quent consultant to PC LAN Labs. SuckrBaveatNEnvavitams | isicMreay Ad's} 


4 CODchage $600 COD antes Baraaien PA 
> Dealer and Inemational orders weicane 19020 


remote network. 
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How can Northgate afford to offer a 
286/12 with 32MB hard drive and one full megabyte 
of RAM when Dell's newest Series 210 system, for the 
same money doesn’t match up? 

Maybe it's the high cost of color advertising. We 
use two colors and pass the savings on to our 
customers. Would you rather get more computer for 
the money...or be entertained with color pictures? 


Here's a fresh idea... Make Northgate and 
Dell's money-back guarantee program meaningful: 
Order from both companies. 


30 days later send back the loser. 
Or keep life simple and place your order with 
Northgate. Odds are it’s the one you'll keep anyway. 





Northgate Computer Systems, Inc. 
13895 Industrial Park Blvd. Suite 110, 
Plymouth, Minnesota 55441 





We baer gece! 


Phone Northgate for full details and pricing 


800-548-1993 


Canadian Toll Free Order Hotline: 800-338-8383 


~ Zzo (——) 


FINANCING: Use the Northgate “Big N“ revolving credit card instead of 
tylng up Visa or MC credit. Millions In financing available, easy to quaiify. 

‘ OR...Lease Northgate with up to five-year terms. Ideal when cash flow is. 
Important. Phone for details. 


Northgate, 212 Microstation and OMNIKEY/102 are registered trademarks of Northgate 
Computer Systems. Inc. © 1989 





ell System. is a registered trademark of Dell Computer Corporation 1989 Prices and spe- 
‘ofications are: to change without notice. eserves the right to substitute com 
DER ae ee eae a 

BUYERS BEWARE! Nomhgate charges credit card safes only when system is in the shipping pro- 
cess. cess Gehry Ore oe bycharpngardsa time alae We recommend you be aware of this 


PS, Ask about Omnikey/PLUS, the new Northgate Keyboard designed the way you want! 


1 Full Megabyte RAM 
100% GREATER! 


32 Mbyte Hard Drive 
_50% LARGER! 


12 MHz Processor Speed 


*1699°° 


BUYER'S SCORE SHEET. 


Read the Specs. Check the Leader. 
Total the winning checks and make your decision. 








12.5 Miz 80286 
SI2K 


16 Bit Built-in 
{Factory Fixable) Only 


12° VGA Mono 31 DP 
One - 1.2 or 1.44 
20 Mbyte 


IDE Built-in 





(On-Site Fixable) 

12° VGA Mono 31 DP 
One-12or 144 

32 Mbyte RLL 














Can use- RLL. MEM, 
IDE. ESD! 





2 Ser. | PP ; 
Famous OmniKey/l02 


2 Ser. 1 PP 
“Mushy Touch” 101 








1IS-W.ISL 4H 145°W 165°L. 55H 
30 Days 30 Days 








1 Yr. Parts & Labor 
Uniimited Toll Free 


1 Yr Parts & Labor 
Unlimited. Tolt Free 








24 Hrs. All Day Every 
Day - Effective 9/1/89 
24 Hrs. All Day Ever 

Day - Effective ons 


Standard Daytime. Eve 











And the winner is... 
Call NOW! 


If these expert 
opinions are not 


CnlO 


Now you get the 
industry’ top performance 
386 systems at new 
industry low prices. 








Desktop or Upright case... 
Northgate will custom build your 
386 Elegance to your requirements. 
Special Note: When you call, ask 
about the all-new /PLUS 
keyboard. Its typing perfection. 


BUYERS BEWARE!N¢ charges credit card sales 
only when system is mm the i 


moncy cards at ti 
amoare of this Sade ow 


istered trademarks of Northgate Com 
other trademarks are the property of their 


Northgate, OmniKey/PLUS, OMNIKEY/102 maytag r 


Corporation. MS-DOS is a registered trademark of e1r Fespective owners, 


Copynght 1989, Northgate Computer Systems, Inc. 


Infoworld: 

“Northgates 25MHz 386 
Tops the Field” 

OR... 

PC Magazine Editors Choice 
BOTH 20 and 25MHz 
models. 


B-U-L-L-E-T-I-N 
Northgate now shipping 
Elegance 33MHz full 
system priced at... 


$459900 


lye) 


Wiha goal” INF 


13895 industrial Pe BNa, Bivd., Suite 110 
Ptymouth, Minnesota 55441 


800-548-1993 
“i= eon 


‘ter Systems, Inc. [BM is a registered trademark of International Business Machines 


Complete 4 b Nonhgate OS/2 
System Pricing: Now Available 
Wide choice of hard with Systems Only. 


il 
drive options: VGA Unix compatibility 
Ww 1024 x 768, SSE is guaranteed. 
controller and devices, 
“Pape Backups Moderns, 


Both systems come with p 64K read/write-back cache as standard and can 
be expanded to 256K of static RAM wo provide the greatest capacity cache in 
history. The result is systems capable of maximizing hit rate and yielding the 
nearest possible performance to true “Zero wait? 

Standard Elegance $ystems come with One Mbyte of RAM; 65 Mbyte 
RLL 28Ms Hard Drive; Mono Monitor with Hercules Compatible card; 
Desktop Case; rictary Nertheate Motherboard with cight expansion slots 
and 16 Mbytes of capacity; MS-DOS 3.3 or 4.01; our exclusive on-line 
Hypertext Help program; and now the spectacular OmniKey/PLUS keyboard 
that’ getting rave reviews everywhere. 


















Put a machine in Pournelle’s workshop. He'll 
soon tell you everything you want to know about 
it with no punches pulled. 


Recently, Dr. Pournelle looked at Northgate’s 
80386 Pipeline Page Mode system and reported 
in BYTE July, 1989 (excerpted): 

“Jerry Pournelle holds a doctorate in psychology and is a scrence 


ficnon wnter who also cams a comfortable living writing 
about computers prescat and future. 


**... the case is sturdy, and the motherboard 
construction is clean and neat. The boards are 
thick; I’ve seen some clones with boards so thin 
they wave in the breeze.”’ 


**... [like this machine a lot.”” 
**_.. The workmanship is superior.”” 


‘*|.. there sure wasn’t any installation required 
for this system. I just turned it on, and it came up 
in MS-DOS 4.01.” 


[a software program] ... ‘‘which is all graphics is 
almost twice as fast on the Northgate 80386 as 
on my other machines. So is Windows ...”’ 


**,.. T rate the Northgate 80386 as better than 
good enough on CPU and disk speed and wow! 
on video speed.”’ 

‘Northgate, OmniKey/PLUS, OMNIKEY/ 102 and the Northgate 'N’ logo are registered 

Set Noon Competent All other trademuarics are the property 


**,.. [have reports from other people who have 
Northgate computers, and they’re happy.”” 


“*... All in all, the Northgate 80386 looks like 
one of the best deals in town.”’ 


Sudden Service: We Ship All Orders for 
386/20 Systems within 4 days!** 


Shape” 
4 800-548-1993 


NORTHGATE COMPUTER SYSTEMS, INC. 
13705 First Avenue North, Plymouth, Minnesota 55441 


Canadian Toll Free Order Hotline: 800-338-8383 


Lal == 


FINANCING: Use the Northgate "Big N° revolving credit card Instead of 
tying up Visa or MC credit. Millions In financing avallable, easy to qualify. 
OR...Lease Northgate with up to five-year terms. Ideal when cash flow is 
important. Phone for detalls. 








The ‘eon ss asked us to design! 


1 asked us to make a keyboard 
eed i way you want, not what IBM and all their 
keyboard clones force on you. 


As are all our keyboards, Northgate’s engineers designed 
this gem from the ground up. It's not a PacRim economy 
job anyone can buy. IT’S EXCLUSIVELY NORTHGATE. 


One look, one touch tells you this is the best in keyboard 
design, in quality, in all Its many features so you can type 
faster, confident all the keys are where you want them. 


Now! Two separate keypads. Cursor arrows in logical, 
comfortable array—gone is the ill-conceived “inverted T.' 
And the backslash key is placed “just right’ See detail 
panels, 


Will you prefer OmniKey PLUS enough to discard your 
current keyboard? Take ten days to make up your mind. 
If not, return for full product cost refund. 


Quantities may be IImited so call or send your order today. 





F KEYS ON THE LEFT... CONVENIENCE CLUSTER ... 


12 easy to reach, programmable Large Backspace Key, hard to 
F Keys where they belong and miss: L shaped Enter Key. Back- 
where your fingers expect to find slash next to Shift. Unshifted 
them instinctively Asterisk Key~—a wonderful addition! 
Aips Ciick/Tactile Omnikey PLUS 
Key Switches weighs 5.5 ibs.. 
made to stay put on 
your desk 
Dip Switch 
compatible with Cable plugs into 
nearly any IBM PC back of keyboard 
type system—PS/2, 
Zenith, Compaq, Low Profiie Elegant 
Deii, Tandy, AT&T Styiing! 


Introductory Limited 00 Price 


$1199° 


For Dealer and Distributor Program Pricing. Phone Keyboard 
Dept. at 612-553-0734. 





CURSOR/SCREEN KEYPAD ... 
With arrows in familiar diamond 
pattern. No need to hit Num 
Lock or hold down Shift Key 
And we ‘nuked"’ the inverted T. 


NUMERIC KEYPAD .., 

With all the math operands in 
place around the numbers Large 
INS. DEL and ENTER Keys Has 
lighted indicators above pad 


features of OmniKey PLUS. 


Phone Toll Free 


8004526-2446 


HOURS: Mon-Fri 7am-8pm, Sat. 8am-4pm Central 


% J" Northgate Computer Systems, inc. 
We fees 13708 Firat Avenue North 
— G Plymouth. 


\Cepytight Nenthgere Computor Systeme, tne 


All Plight» Reserved 
Northgate OMNIKEY/102, OmniKey PLUS 
aro trademarks of Northgate Computer Syster 


and brand names are irademarks and roguter 


respective companies 


New Omnikey/1( 
Als vailable 


Compatible with 
virtually every 
IBM type 
computer in 
[utomenacel 





Ten-day trial 
aitiaae (eye 


unquestioned 
full refund 


Three-year 

TT ateoyarelitveyare) 
warranty, 
any cause, 
we will repair 
or replace. 





For those who prefer Northgate’s 
OmniKey/!02, an up-dated version 
now joins our line. Same trial offer, 


same 3-year warranty. 


Yes. Ship my Omnikey order(s). 
(understand | may use It for 

iO days and if i wish, may return 
it for full product cost refund. 

| agree to pay for freight 

both ways. 

Northgate will accept COD 
and purchase orders from 
credit-worthy buyers for quan- 
tities totalling $500.00 or 
greater. Dealer and distributors: 
for quantity prices phone our 
corporate headquarters 
612-553-0734. 

FAX orders to 612-553-1695. 


SHIPPING: Allow 5 days for 


order processing before ship- 

ment. Thereafter, shipments 

can be: 

@ UPS Ground add $7.00 ea 
allow 2-3 weeks for delivery. 

@ Overnight Air add $25.00 ea 

@ Second Day Air add $12.00 ea 





Northgate Computer Systems, Inc. 

13705 First Avenue North, Plymouth. Minnesota 55441 
Name 

Company — 

Ship to (address) 


TOTAL OR ORDER* 
ree 
*You must specify which cable you require—for additional cables add $7500 ee 
Compatibility Notes: Please read before placing your order 
‘OmniKey PLUS ls made compatible through a combination of dip 
switch settings and the proper connecting cable We must know 
the computer make and mode} you will be using with 
‘OmniKey PLUS Otherwise we cannot guarantee compatibility 


Brood Model ATAN 
Prepaid amount enclosed $ ___ 
Please charge to my: D Visa MasterCard 
Card No I EROS, 


Signature of Cardholder 


IMy signature outhorizes a cha 
to shipping te initiate processing 


my account for the above merchandise prior 
wy order! PCM 103189 


Now Northgate gives you 
Credit and 


No Payments Until 1990** 


(Payments begin 90 days from the date your Northgate Computer System is delivered to you.) 


















BIG N REQUEST FOR CREDIT 

A marned person may apply for individual credit | am applying tor (please check appropnate box): 

C) JOMT CREDIT with another person Complete entire . 
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WHY TIE UP 
YOUR OTHER 
CREDIT CARDS? 
Use the Northgate, ‘'Big N” 
credit card, and avoid ne 
“payment crunch.” 
Simply fill out the "Big N’’ 
application, and send it in. Prompt 
approval assured! 
Once you're approved, simply call 
our TOLL FREE number and one 
of our expert system consultants 
can help you design the Northgate 
System which will best suit your 
needs, and it will be shipped to 
you right away. 
Best of all, there will be no 
Payments due on your Northgate 
System for a full 90 days starting 
from the day you take delivery! 
Northgate also offers flexible long 
term leasing plans too. You can 
choose the plan that will best 
fit your needs, with terms up to 
5 years. 


Phone Northgate Now... 


800-548-1993 


HOURS: Monday - Friday 7 a.m. - 8 pm. CST 
NEW EXTENDED SAT. HOURS: 8 a.m. - 4p.m.CST 
Canadian Toll Free Order Hotline: 800-338-8383 
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WS, Complete this application and mail to Northgate today! 
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NORTHGATE COMPUTER SYSTEMS, inc. “interest eellaecrue during deferred period  *Based on purchase price of $1299.00 on the ‘Big N“ 
15% per month 18% APR revolving charge. Prices subject to change without notice. 
13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 a Offer not valid for APO or FPO customers. 
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by Tamt Peterson 





Even if you’re familiar 

with Ventura Publisher, 

in some ways you still 

may be cruising the slow 
lane of desktop 

publishing. These 17 tips 
can shift you into high gear 
when you want to configure 
memory, Import files, 

and produce professional- 
quality output. 


Morax Ventura 


or 


No longer is Xerox's Ventura Publisher the 
particular tool of designers, typesetters, and 
publishing professionals alone. The desktop 
publishing program ranks number one in the 
United States PC marketplace, with a broad 
spectrum of users, ranging from administra- 
tive typists up to top executives. InfoCorp, a 
California-based market research firm, esti- 
mates that 106,000 copies of Ventura shipped 
in 1988, outselling Aldus Corp.’s PageMaker 
by a full 40,000. 

To a large degree, Ventura’s premier posi- 
tion is due to corporate America’s adoption of 
the program as the de facto standard in profes- 
sional document processing. But like any 
powerful program, Ventura offers features 
whose use doesn't come easily, even to the 
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veteran user. And assembling a publishing 
system, after all, requires a significant in- 
vestment of money as well as time. The 
single-user Ventura 2.0 alone costs $895, 
Professional Extension 2.0 tacks another 
$595 onto that. The Network Server ver- 
sion together with a three-node Network 
Pak runs alittle over $2,000. 

Ventura became a force in the market- 
place by giving the most punch for the 
price. Its automation capability, for one, 
enhances efficiency in processing books 
and long reports. Contrary to popular be- 
lief, it also has no problem handling 
shorter documents with the same ease—it 
just processes them more quickly. In a 
well-managed workgroup, the network 
version of Ventura does much to increase 
productivity gains in publishing. 

The tips presented in the following sec- 
tion will help you optimize Ventura in or- 
der to get the most out of your desktop 
publishing investment, no matter what 
your level of expertise. Among the prima- 
ty factors that deserve your attention are 
achieving high-quality output, integrating 
common office applications within Ventu- 
ra, importing spreadsheet, database, and 
Microsoft Windows files, in addition to 
managing memory. 





Knowing all your options for outputting 
Ventura files means controlling costs and 
maximizing both the appearance and the 
reproduction quality of your publications. 
A laser printer is most often used to print 
Ventura files; it has the ability to produce 
high-quality output for the majority of user 
needs. Color printers are also popular de- 
vices that offer results that enhance the ap- 
pearance of publications produced in- 
house. 

4 — When the resolution of the laser printer 

is not acceptable for your high-end publi- 
cations, however, it’s time to think about 

i using a typesetter. Preparing the layout in- 
house yourself and then sending the Ventu- 
ra files to a type house for high-res output 
can represent considerable cost savings. 
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After typesetting, the film or plates can 
then be forwarded to a print shop for high- 
volume color production. 


TIP 1: You can use almost all the 
downloaded fonts and graphics you might 
want without adding more memory to your 
Hewlett-Packard LaserJet II (or compati- 
ble) printer. 

If you own an HP LaserJet II config- 
ured with standard memory (SOOK), there 
are a few tricks to use when memory errors 
occur. First, always install both the 150- 
dot-per-inch and 300-dpi HP LaserJet 
drivers in Ventura. When the memory-in- 
tensive 300 dpi causes problems, switch to 
150 dpi. The difference between the two 
printed resolutions is seldom obvious. 

If you must have 300-dpi output, identi- 
fy the problematic pages (those with extra- 
large fonts or huge graphic files) and print 
them one at a time. If the initial title page 
attached to a large Ventura chapter file is 
responsible for a memory error, send the 
title page on its own; then send the remain- 
der of the chapter. 

Even the most difficult pages can nor- 
mally be printed if you reduce the resolu- 
tion and print them separately. As a rule, 
users who stick to the 6- to 24-point font 
set Ventura automatically installs for the 
HP LaserJet almost never encounter mem- 
ory problems. 


TIP 2: You can use the HP Paintlet 
with Ventura, even though the program 
does not provide a driver to support this de- 
vice. 

You'll need to use the HP PaintJet driv- 
er supplied with Digital Research’s 


GEM/3 Desktop. (GEM/3 Desktop comes 
bundled with several GEM applications, 
and it can also be purchased separately.) 
Under GEM, install the HP PaintJet. Next, 
copy the resulting PDHPJ9.ELQ driver 
from the GEMAPPS\GEMSYS directory 
to the VENTURA directory. Copy all 
fonts with .ELQ extensions from the 
GEMAPPS\FONTS directory. 

Now tum to the Xerox 4020 color print- 
er driver, available in Ventura. To get the 
necessary font width table, do a device- 
only install and select the Xerox 4020 as 
the output device. 

From within Ventura’s Options, Set 
Printer Info menu, the HP Paintlet will 
now appear as an output option. Select it 
and change the font width table to 
XRX4020.WID. 

To see what Ventura can do with the 
HP PaintJet, load the CAPABILI.CHP ex- 
ample file, make it colorful, and go print. 
Reverse text, tilted graphics, mixed font 
orientations, and, of course, color are all 
available! 


TIP 3: Using Ventura is a great way 
to improve the appearance of general of- 
fice correspondence. The program can 
even be used to perform mail-merge func- 
tions. The process is often just as fast as 
conventional methods, yet it produces 
documents with a superior professional ap- 


Here are instructions for creating chap- 
ters that will print a list of names to number 
10 envelopes on a laser printer and, in a 
variation on that method, will merge the 
names in the list with form letters. Once 
you understand the basics of both opera- 
tions, you can easily customize style 
sheets and chapters to accommodate the 
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You can access. 

Ventura's Options, 

Set Printer info menu 

to change output 

devices and pnnter 

k font width tables. 
Following the 
procedure described 
in the article, use 
Ventura’s Xerox 
4020 color printer 
driver and GEM/3 
Desktop's HP 
PaintJet driver to add 
the PaintJet as an 
output device. 


Frame Paragraph Genghis 
CO\IVPESET\UNTITLED.CHP (DEFAULT. ST¥) 


) 


requirements at your office. 

A. List printing to envelopes. The crucial 
factor in using this technique is that each 
record in the list must be a separate para- 
graph. This means a line break is used to 
end each line within the name/address re- 
cord and a single return is inserted at the 
end of the record. You can create this kind 
of list using your word processor or follow 
the instructions in Tip 7 to generate one 
from your database. 

For example, in Ventura, the list of 
names would appear as in Figure 1. In 
Ventura, a list of this type automatically 
manages variable record lengths and cre- 
ates a new page for each envelope. Time 
and effort are conserved by using Body 
Text as the basis of formatting each record; 
this way, tagging is unnecessary. 

(1) Create a new chapter. 

(2) Go to the Chapter/Page Layout menu 
and change the Page Orientation to Land- 
scape; select Single for page sides. 

(3) Make the following modifications: 

@ Body Text: 

Font: For this example, use Swiss, 12 
pt., bold 
Spacing: 
Above: 0 
Below: 0 
Interline: .194 
In From Left: 6.75 
In From Right: 0 
Breaks: 
New Page: After 

@ Set the Underlying Page/Frame with 

the following margins: 
Top: 4.00 
Bottom: 0 
Left: 0 
Right: 0 

@ For added design, make a repeating 

frame to border each address: 
Sizing and Scaling: 
Flow Text Around: Off 
Upper Left X: 6.37 
Upper Left Y: 3.98 
Frame Width: 2.62 (wider if neces- 


sary) 
Frame Height: 1.07 (taller if neces- 
sary) 
Ruling Box Around: Height of Rule 
1; .010 
Now just load the text file into the underly- 
ing Page/Frame. You can further enhance 
blank envelopes by placing your return ad- 
dress and company logo in repeating 
frames. (Turn Flow Text Around off for all 
repeating frames.) 
B. Merging a list with a form letter. For 
form letters, position the name/address re- 
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apter frame Paragraph Graphic 


First Last) 
Title,! 
Company,! 
Address,! 
City ST ZIP 





The above imported list is the first step 
toward using Ventura for improved office 
correspondence. 


cords as in the example above, but de- 
crease the top margin of the underlying 
Page/Frame and the spacing in from the 
left for the Body Text. Load the form letter 
into a large repeating frame just below the 
point where the addresses end. 

The date, company logo, and address 
information can all be included and placed 
into repeating frames. For large mailings, 
write your signature in a paint program, 
save the file, and load it into a repeating 
frame at the correct position in the form 
letter. (There is a limit of six repeating 
frames per chapter, so be sure to use them 
judiciously.) 


The Add/Remove 
Fonts menu lets you 
specify whether a 
font is resident at the 
printer or should be 
downloaded. 
Reduce the size of 
chapter files printed 
to disk for typeset 
output by changing 
the Style status of 
downloaded 
PostScript fonts to 
Resident (assuming 
your type shop owns 
the same fonts). 





Connand: [Merge Width lables... ] [Remove Selected Font k 


Save As New Width Table 





T | P 4: Choose a type shop experi- 
enced with Ventura files. Though this may 
seem obvious, it is an important factor that 
is sometimes overlooked. 

The Linotronic-series machines are 
probably the most common typesetting de- 
vices; they use the popular PostScript page 
description language, which offers per- 
haps the greatest ease and flexibility for ac- 
commodating Ventura files. But unlike 
your PostScript laser printer, which proba- 
bly has dozens of typefaces built in, a type 
house must purchase and download these 
fonts. 

Any type house owning a PostScript 
device is likely to own the entire Adobe 
Font Library as well. But it is always a 
good idea to confirm this, along with other 
information, in advance. 

Here is a useful checklist for selecting a 
type shop: 

@ Does it handle Ventura files? 

m@ What typesetter does it use? Is it a Post- 
Script device? 

a Does it own the same fonts you’ll be us- 
ing? 

m How does the shop want the files pre- 
pared: 

a. Printed to file (using the print-to-file 
option that outputs chapter files in ASCII 
format)? 

b. Printed directly as Ventura chapter 
files? 

g@ What diskette formats can it read? 

g@ Whatis its normal tum-around time and 
cost per page? (This varies with the resolu- 
tion—635, 1,270, or 2,540 dpi—so be 
specific.) What is the rush charge? 

@ Are there different charges for film, 
plate, or repro positives and negatives? 

@ What printer-width table should you 
use? Does the shop supply any special 
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Haven’t You 


Heard the News? 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 


To find out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


*Minimum quantity 500 reprints. 
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ones? (Some Compugraphic typehouses 
will provide special printer width tables if 
they’re using The Computer Group’s 
Typesetter’ s Connection, which allows the 
Compugraphic to be selected as a direct 
output device.) 


T | P 5: When spot-color printing, dis- 
able unused colors. The primary reason for 
using spot-color output is to reduce pre- 
press setup charges that would otherwise 
be incurred when the print shop prepares 
color separations. But opting for spot color 


Jefe) Revel lel melvit ell ats) 
used to reduce pre- 
press setup charges, 
but you can waste 


money if files are sent 


to the type shop 


containing overlays of 


UT aleve mevel(e) am 





can actually waste money if files sent to the 
type shop contain overlays of unused col- 
ors. A two-color job, for instance, will 
print five additional overlays per page if all 
colors are enabled. If these go to film, you 
can calculate the damage at an average cost 
of $10 to $20 per typeset page. 

You disable colors through Ventura’s 
Paragraph/Define Colors menu. For each 
unused color in the list, change the Color 
Setting to Disable. Black cannot be select- 
ed or modified; it will print regardless of its 
use in the chapter. To avoid paying for 
each unused black overlay, treat a color as 
“‘black’’ throughout the chapter. 

For example, if you want the final out- 
put to make use of yellow and red only, 
disable one of those colors. If you disable 
red, change all instances of red in the chap- 
ter to black before sending the files to the 
type shop. Of course, this produces black 
and yellow overlays, but remember that 
both are actually set in black. If enough 
printable areas remain around the perime- 
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We Wrote the Book On 
Plain-Paper Typesetting. 


SS 








super-fast print speed. ‘% 

With the LX6 Professional controller, LaserMas 
600 x 300 dpi quality to popular laser printers like the 
Professional came standard with 35 fonts and the sam 
offered by the LC2, but provided even faster speeds and hig 
output quality put LaserMaster way ahead of the pack in the on 


The Price/Performance Advantage 


per year). It comes with 35 Bitstream® typefaces and accepts hundreds more, in any size from 4 to 
as you need them. It works with any GEM or Windows application, including Ventura Publisher and PC Pag 
processing, and PostScript® language capability. It requires little maintenance and uses neither develope 
noxious chemicals (like phototypesetting systems). 

$o if you've been waiting for a plain-paper typesetting system that meets your needs for quality, speed 
sophistication, at a price you can finally afford, take a look at the price/performance advantage of the Lase 


®@ PostScript is a registered trademark of Adobe Systems, Inc. Varityper is now a Tegra Company. 


Plain-Paper Typesetting—FAST! 


[L M/ Laser ASTER™ 
PC D/V1S70W 7156 Shady Oak Road, Eden Prairie, MN 55344 612/USA-TYPE (612/872-8973) Fax: 612 





ter, the color names black and yellow ap- 
pear. When you send the overlays out to 
the print shop, you'll want to prevent con- 
fusion by whiting out the color name 
““‘black,”” or pasting over it the ‘‘red.”” 


TIP 6: To reduce the size of files 
printed to disk, specify fonts as Resident. 

When using downloaded PostScript 
fonts, change their Style status to Resident 
in preparation for printing a chapter file to 
disk for typeset output. (If your type shop 
does not own the same fonts, you'll have 
to leave their status as Download.) 


DESKTOP PUBLISHING . 


VENTURA PUBLISHER 








F LES 


4 IMPORT 


Often, the information that makes up pub- 
lications like financial reports, research 
summaries, catalogs, office correspon- 


DESKTOP PUBLISHING: Management by Objectives 


by Tami Peterson 

Desktop publishing is only as efficient 
as the people who use and manage it. 
But as obvious as this statement may 
appear, unproductive practices abound. 
Too often, publications are thrown to- 
gether haphazardly; no plan exists up 
front for the proper management of 
copy-editing tasks, file-formatting pro- 
cedures, file-tracking issues, and other 
elements that can affect both the cost 
and the time spent on a project. Be- 
cause of the multitude and variety of 
tasks involved, implementing publica- 
tion management policies to deal suc- 
cessfully with these issues will save you 
and your company both money and la- 
bor in the long run. 

In some companies, desktop pub- 
lishing is managed by someone whose 
title is publisher and who assumes the 
responsibility for establishing submis- 
sion schedules. In other companies, the 
“‘desktop publisher’ is an individual 
who has been promoted from a word- 
processing position and is supervised 
by adesktop publishing manager. In ei- 
ther case, one person should retain the 
authority to set schedules and establish 
guidelines—for a variety of depart- 
ments—that define when and how files 
should be submitted. 

The following suggestions will help 
DTP managers achieve these objec- 
tives. While we provide explicit details 
for Ventura Publisher, the basic con- 
cepts apply to working with all desktop 
publishing products. 


m Begin by establishing one basic rule: 


No files (whether text, tables, or graph- 
ics) are to be delivered to the desktop 
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publisher before all involved parties 
have been given the opportunity to offer 
their final approval. 

w If you as the manager are not opera- 
tionally proficient with Ventura, work 
There’s a popular belief 
that the desktop 
publisher can quickly, 
almost magically, produce 
your company’s 
publications simply by 
importing sloppy files in 
random formats into 
Ventura Publisher. 

A good DTP manager 
knows better—and will 
implement procedures 
that avoid sucha 
haphazard approach. 
closely with your desktop publisher to 
develop publication plans. Otherwise, 
you run the risk of overlooking critical 
tasks and file-formatting considerations 


that will affect your deadline. (Improp- 
erly formatted text within word pro- 


dence, and technical documentation origi- 
nates in applications apart from word pro- 
cessors (see the sidebar ‘‘Desktop 
Publishing: Management by Objec- 
tives’’), You need to know the most effi- 
cient way to extract data from spread- 
sheets, databases, and graph and charting 
applications. The following tips will help 
you optimize integration and increase pro- 
ductivity in your office. 


T 1P. 7: You can use your database to 
generate a label file for Ventura mail- 
merging. Here we will present a program 


cessing files is often a major source of 
delay. Text should be set aligned left, 
ragged right. Don’t bother spending 
time on extraneous formatting—such 
as bold or underlining to offset head- 
ings—that is not intended to be repro- 
duced the same way in the Ventura doc- 
uments. ) 

a A well-thought-out plan will facili- 
tate production of a publication with 
numerous contributors. Take, for in- 
stance, a quarterly financial report that 
is to include text, Lotus 1-2-3 tables, 
and graphics; different files may origi- 
nate from the marketing, finance, and 
research departments. All will be inte- 
grated by the desktop publisher using 
Ventura. 

To ensure that all materials reach the 
desktop publisher early enough for the 
report to be finished on schedule, it is 
necessary first to analyze the project 
and develop a production outline. To 
do this, break the report into distinct el- 
ements, then designate the person or 
department who will be held account- 
able for each. If, as in the adjoining 
“Production Outline,’’ responsibilities 
are categorized by department, then in- 
dividual assignments may be left up to 
the department managers. 
mw Consider the tasks, such as copy 
editing, that need to be accomplished in 
order to produce Ventura-ready files 
from all of the departments involved. 
Assign realistic time values to each 
task, bearing in mind the publication’s 
deadline. 

Don’t overlook any preproduction 
tasks, such as style sheet design and ap- 
proval, spreadsheet file import to other 
applications for graphics production, or 


for creating records in this format: 

First Last 

Title 

Company 

Address 

City, ST ZIP 
The instructions that follow are specific to 
FoxBASE Plus, but it is a useful example 
to follow, because the actual syntax is 
practically generic to any popular database 
application. The key ingredient is the addi- 
tion of a separate field—a Ventura-recog- 
nized code. This code, a line break 
(<R>), is used to convert each record in 


cleaning up spreadsheet (ahles for teat 
import. For example: 


Graphics 1-5 

Deadline for analysts to approve 
spreadsheet data: 11/2 

Tables printed to disk, ready for graph- 
ics production: 11/3 

Graphics in .CGM fornnat, routed to 
desktop publisher: 11/6 


m Whenever possible. establish file- 
naming conventions to be used and in- 
clude them in the production schedule. 
Using this method facilitates file track- 
ing in instances like the onc shown 
above, where the same file will be han- 
dled by more than one person. 


ZINE | 
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the resulting text file to a single “‘para- 
graph’’ in Ventura. 
(1) We begin with the assumption that 
eight fields exist in the database: 

FIRST 

LAST 

TITLE 

COMPANY 

ADDRESS 

CITY 

STATE 

ZIP 


m Give everyone who is involved a 
copy of the production schedule. De- 
mand that they adhere to this schedule 
and keep it up to date. 

m After production is finished. evalu- 
ate the success or failure of the proce- 
dure you have created. Consider mak- 
ing improvements on it for your next 
publishing cycle. As your contributors 
grow more and more sophisticated, for 
example, you can ask them to embed 
Ventura tags in the word processing 
files they hand in. This procedure saves 
production time, as files imported to 
Ventura will automatically appear with 
the formatting established in your style 
sheet (fonts will be changed, line rules 
added, and so on). 


Bae ~=PRODUCTION OUTLINE: 


QUARTERLY FINANCIAL REPORT om 














*, Four text files, In four Ventura chapters: _ 


Chapter 1 text: 


Chapter 2 text: 


Chapter 3 text: 
Chapter 4 text: 


Marketing Dept. 
Marketing Dept. 
Finance Dept. 

Research Dept. 








|, 35 1-2-3 tables, broken down by 


i Ventura chapter and number: 
= Tables, Chapter 1, 1-8: Marketing Dept. 
Tables, Chapter 1, 9-12: Finance Dept. 
Tabies, Chapter 2, 13-17 Finance Dept. 
Tables, Chapter 2, 18-25: Marketing Dept. 
Tables, Chapter 3,26-35: | Research Dept. 


Five graphic files, broken down by Ventura chapter: 


Graphics, Chapter 2, 1-5: Marketing Dept. 





(2) Enter the following commands: 


REPLACE ALL RETURN WITH ‘<R>’ 
MODI LABEL FILENAME 


(3) The last command above presents the 
following list of parameters on-screen. En- 


ter these values: 
Height of Label: 5 
Width of Label: 80 
Left Margin: 0 
Lines Between Labels: 1 
Spaces Between 
Labels: 


°o 


MANAGEMENT ON A NETWORK 

While good publication-management 
practices are always important, they be- 
come absolutely crucial for managers in 
charge of a Ventura desktop publishing 
network. 

In the network version of Ventura 
Publisher. the program files are in- 
stalled as read-only, and all chapter 
files are protected against having more 
than one user gain full read/write privi- 
leges at the same time. The Browse fea- 
ture allows a user to view, but not alter, 
a chapter that another user has already 
opened. 

Remember, though, that a Ventura 
chapter file is not a composite of all the 
files used to create what appears on 
your screen. It is more like an instruc- 
tional file that tracks all ancillary files 
that make up a chapter. Though it is 
safeguarded in a nctwork environment, 
the ancillary files it references are not 
equally protected. 

To prevent a desktop publisher or 
anyone else from having to amend an 
ancillary file outside of Ventura—and 
to avoid the problems that can result 
from this—make sure that everyone ob- 
serves the cardinal rule of having such 
files approved before they are forward- 
ed for referencing. 

Good publishing hahits, along with 
an awareness of Ventura’s file-manage- 
ment and network features. will protect 
you from potential disasters. The pro- 
ductivity benefits of using Ventura in a 
multiuser environment certainly war- 
rant any time you can spend developing 
a process that suits both your contribu- 
tors and the producers of your publica- 
tions. r 
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Numbers of Labels 
Across: 1 
(4) On the next screen, enter these values: 


1 TRIM(FIRST)+'_'+ TRIM (LAST) + 
_RETURN 

2 TRIM(TITLE)_+_RETURN 

3 TRIM(COMPANY) + RETURN 

4 TRIM(ADDRESS) + RETURN 

S TRIM(CITY)+’_’+_TRIM 
(STATE)+°_'+ TRIM (ZIP) 


Steps (5) and (6) are 


INDEX ON LAST TO TEMP 
LABEL FORM FILENAME TO VENBASE 


(7) Load the resulting file, VENBASE 
. TXT, into Ventura in ASCII format. This 
is very important, as the result from the 
above program would otherwise be zero 
returns between records in Ventura. (Ven- 
tura will recognize two returns as one 
when reading ASCII files.) 

The above list could be used for the ex- 
amples of mail-merging we discussed in 
Tip 3. If you’re generating a report or other 
output that should be presented in a colum- 
nar format, substitute a field called Tab for 
the Return field. Then replace Tab with the 
code <9> and insert accordingly into the 
syntax. This code will be recognized in 
Ventura as a tab character. 


TIP 8: Ventura's Professional Exten- 
sion accommodates Lotus .PRN files with 
its PRN-to-Table import option, but you 
may prefer to format your numerical data 
for Ventura 2.0 or Professional Extension 
using tabs as the basis for alignment. If so, 
you can effectively use your word proces- 
sor to replace the spaces between spread- 
sheet columns with tabs. 

If you’re using Microsoft Word, for ex- 
ample, you can take advantage of its auto- 
matic replacement feature, available under 
the program’s spreadsheet linking option. 
First bring the spreadsheet file into Word, 
then follow the instructions below to re- 
place spaces with tabs for worksheets in 
-WKS, .WK1, or .XLS formats: 

(1) In MS Word, go to the Library option. 
(2) Choose Link. 

(3) Enter the filename or a wildcard (*) 
specification such as C\LOTUS\*.WK1; 
then hit Fl. 

(4) If you’ve entered a wildcard specifica- 
tion, point to the correct filename. 

(Sa) If you want to bring in the entire 
spreadsheet, hit Enter. 
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(5b) If you want to extract only a range, hit 
the Tab key before hitting Enter. This will 
position you in the Area option. If the table 
already has a range name, type this. If not, 
just enter the spreadsheet value range (for 
example, Al..G8). 

(6) Hit Enter. 

The program now inserts a tab between 
each pair of columns in the spreadsheet. If 
the “‘insert an extra column’’ method was 
used to create space between data col- 
umns, you’ll find extra tabs between these 


VENTURA’S CONVERSION FACTOR 


by Tami Peterson 


columns; remove them before loading the 
file into Ventura. If you didn’t use your 
spreadsheet’s alignment feature (you used 
the Spacebar to push data into position 
within cells), the extra spaces will transfer 
with the data. Delete them. 

A hidden text line is created and retains 
the link to the spreadsheet from within the 
text file. This must be deleted before load- 
ing the file into Ventura. 

At the end of each line, there is 3 line 
break (an arrow pointing down and left) in- 
stead of a return (a new-paragraph charac- 
ter). As a result, the entire table is really 


Ventura accepts 27 different text, graphics, snd image file formats. It aiso ex- 
Ports 13 text file formats and two differant graphics formats. While this makes 
for tremendous Integration flexibility within the program, you can aiso use 
Ventura as a handy text and graphics file converter for your other appilca- 


tions. Here sre some of your options: 


Share your text files 
with users of 
different word 
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Combine text file 
formats into one 





file by using Text 
Cursor or Text 
Clipboard. The Text [orm eat 
Cursorfeatureis [ih 
activated only when 
you are in Text Mode 
and have the cursor 
positioned within a 
currently loaded file 
before entering the 
File, Load 
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Text/Picture menu. 





one large paragraph. Ventura has a size 
limitation for paragraphs; any paragraph 
with more than 8,000 characters will be re- 
jected. For this reason, it may be necessary 
to break larger tables into a series of data 
ranges while you import them from other 
programs, replace some line breaks with 
retums where possible, or both. Remem- 
ber also that Ventura has a limit of 16 tab 
settings per paragraph. 

If your word processor does not incor- 
porate an automatic replacement feature, 
its own search/replace option can speed the 
process of taking a .PRN or ASCII file and 
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Ventura limits the 
size of a paragraph, 
rejecting those larger 
than 8,000 characters. 





You can save disk 
space otherwise 
eaten up by non- 
GEM graphics files 
stored In Ventura 
chapters. When 
loading a non-GEM 
graphics file stored in 
eny line-art or imege 
format, Ventura 
eutomatically 
creates a GEM (.IMG 
or .GEM) file. For 
every non-GEM file in 
achapter, there isa 
redundant GEM file. 
To avoid taxing your 
hard drive, remove 
the non-GEM file 
from the Ventura 
chapter and load the 
duplicate .IMG or 
.GEM file. Once you 


have saved the GEM 


graphics fie with the 
chapter, you can 
delete the original 
non-GEM graphics 
file—as long as itis 
not needed for 
another application = 





replacing all the spaces between columns 
with tabs. 

After loading the file from the spread- 
sheet, locate the area with the largest num- 
ber of speces between columns. Count 
those spaces. Then set the Search com- 
mand for that number of spaces and set Re- 
place with a tab character. 

Once the largest column width has been 
replaced with a tab, continue the process 
counting down one space at a time in the 
Search command. If only one space origi- 
nally exists between columns, use your 
word processor’s column selection option 
(if it has one) to replace spaces. 


TIP 9: Microsoft Excel is a popular 
tool in many corporations. Unfortunately, 
it outputs only to its proprietary .XLC for- 
mat. Here are two ways to get your Excel 
Chart files into Ventura. 

If you merely need to get the graphic el- 
ements of your chart into Ventura (no text 
elements), copy the Metafile converter 
program CLIPV2.EXE from the Ventura 
utilities disk to the Windows directory. 
Open the Excel Chart file you want to use, 
maximize its window, select the chart, 
then use Shift-Edit to get to the Copy Pic- 
ture menu. This pastes the picture onto the 
Windows clipboard in Metafile format 
(which Ventura can use). Run CLIPV2 
.EXE; this automatically loads the Meta- 
file image from the Windows clipboard. 
Maximize the CLIPV2 window and save 
the pasted file. 

If you do need both text and graphics, 
try the second option. (This method is also 
useful for importing images that cannot be 
produced in Metafile format, like bitmap 
images.) All Windows epplications can 
print using any supported Windows device; 
the HP plotters are among these devices, 
and Ventura accepts .HPG files. 

(1) Open the WIN. INI file. 

(2) Add a disk file as an output port (for in- 
stance, CHART.HPG = COMI:). 

(3) Save and exit Windows (to activate 
WIN.INI settings). 

(4) Open Contro].EXE and install an HP 
plotter as an output device. (The 74 series 
or Color Pro options work best.) 

(5) Change the paper method from manual 
to preloaded. 

(6) Change the Connections menu for the 
HP plotter, choosing the filename output 
port used earlier. 

The chart prints to an HPG format that 
is compatible with Ventura Publisher. All 
of the solid colors will convert to black 
during the process; to avoid this, make 
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You can easily add extra memory, 
a modem, AT* expansion board, plus 
additional 20MB or 40MB removable 


hard drives whenever you se 


AW 
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Epson Equity LT/286e. tntet 80€286 processor, 8/12MHz clock speed, IMB of standard RAM, expandable to two megabytes with Epson “snap-slot” board, {7 Ibs. with anap-on battery unit, 
regsiered trademark of Seiko Epson Corporation, 286 ts a trademark of Intet Corporation. Equity is a wademark of Epson America, Inc. 2780 Lomita Bivd., Torrance, CA 90505, (800) 922-8911. 





NOW YOUR DECISION ON WHICH LAPTOP TO BUY 
DOESN’T HAVE TO BE FINAL. 


Epson's new laptop computer doesn't just go with you, it grows with you. The new Equity” 
LT/286e starts with a 3.5" floppy drive, easy-to-read “paper-white” display, 286" processor and one 
megabyte of RAM, all standard. You decide between a 20 megabyte or 40 megabyte removable 
hard drive. Where you take it from there is entirely up to you. Add 
more memory, a modem, expansion card or change hard drives, [ EPSON 
whenever your business demands it. 


The new Equity LT/286e is part of a growing line of quality WHEN YOUVE GOT AN EPSON, 
laptop computers from Epson? The final word in value. YOU'VE GOT A LOT OF COMPANY.” 


’ 





1S Iba. without battery, one AT-compatibie expansion slot (2/3 size), optional internal 2400 baud modem and 5.25” external FID, one year limited warranty. ©1989, Epson America, Inc. Epson is a 


sure you assign specific pattems to the data 
categories in the Chart’s Format, Patterns 


menu. 





One of the most important functions of the 
Ventura system manager (especially when 
in charge of network workgroups) is ensur- 
ing that things run smoothly for users. Be 
sensitive to user preferences, informed 
about memory management, and well 
versed in Ventura-related publications. 


TIP 1 0: Make a different VP._BAT 
for each user on the same system, so that 
individual users’ preferences are saved. 

This process is mandatory for network 
users of Ventura. But the same concept 
can be applied to nonnetworked systems 
that serve as ‘community desktop pub- 
lishing workstations.’’ To preserve setup 
preferences, along with frequently used di- 
rectory paths, modify and rename the 
VP.BAT for each user. 

Create a different directory for each 
user. Add the /l=n statement to each VP 
-BAT (see the diagram *‘Taking Charge of 
Ventura’), where 1 is the drive and direc- 
tory just created. Copy VP.BAT to a file 
called, say, MARY.BAT (for an employ- 
ee of that name), and continue for all. 


TIP 1 1: Reduce disaster calls; teach 
“The Three Steps of Saving.”” 

You can prevent new users from over- 
writing style sheets between chapters by 
teaching them a three-part check system as 
a beginning save routine. Point out that the 
following steps are followed in reverse or- 
der of their appearance in the File menu: 
(1) Go to the File menu, choose Save as 
New Style... (After naming, be sure 
they notice that the new filename will ap- 
pear on the Title Bar. Likewise in step 2.) 
(2) Goto File, Save as . . . 

(3) Go to File, Save . . . (thereafter) 


TIP 1 2: Every system administrator 
ought to know how to activate Ventura’s 
hidden diagnostic menu. 
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Ventura Publisher offers an excellent device-only install, which 
permits you to change printers, monitors, or mice at any time 
without bothering to reinstall the entire application. 

To change several of Ventura's settings, however, you 
don't even need to run the device-only install. If you under- 
stand the significance of each switch in the program's start-up 
batch file, VP.BAT, certain device changes and numerous 
other options can readily be within your control. 


VP.BAT 


cD €:\ VENTURA 

DRVRMRGR VP St: 

/S*SD_HERCS. EGA/M=32/X=D: /O=D:/ 
T9C: \USER1/£9256/A#16/F=32/H=0 


/S.../M= 

Ventura autoinstalls the options up to and 
including the /M switch. (The /I switch is 
autoinstalled with the network version.) 
All other switches must be manually 
appended. If you are using Professional 
Extension with the Edco hyphenation 
dictionary installed, additional options are 
available. 


%1 

The %1 allows any chapter name following 
the batch command to load automatically. 
To run Ventura and simultaneously load a 
chapter named CHAPNAME.CHP, for 
example, type "VP CHAPNAME.CHP". 


iS= 

This switch, which establishes the screen 
fonts Ventura will use, can be either edited 
here in the VP.BAT or changed during a 
device-only install. The extension can also 
be modified from within Ventura's Option, 
Set Printer info menu. 


/M= 
This is the mouse selection. The first 
number describes the port, the second 


number denotes the type. 

Port Type 

0=COM1 0 = No mouse 

1=COM2 1 = Mouse Systems 
or PC Mouse 

2, 3 = Any ports 2 = Mouse using 

other thanCOM MOUSE.COM or 

ports MOUSE.SYS 


3 = Microsoft Mouse 
or IBM PS/2 Mouse 





IX= 

This specifies an additional drive Ventura 
should recognize. To add more than one, 
repeat the switch. 


{O= 

This switch tells Ventura where it should 
send overflow files. A RAM drive can be 
designated here it desired. 


l= 

This designates the drive where Ventura 
is to store the .INF files, which preserve alll 
preference settings. A directory can also 
be specified. (You will want to insert this 
switch manually if you use Ventura on 
nonnetworked systems that serve as 
“community desktop publishing 
workstations.) 


(E= 

Here you can specify the maximum 
amount of EMS memory you want 
Ventura to consume. This switch is used 
only by Professional Extension and the 
network versions, as the base system will 
not use any more than 128K of EMS. 


{A= 

This switch lets you take memory 
ordinarily reserved for the screen graphics 
and fonts buffer (up to 32K) and add it to 
the text area. But when It comes to 
resolving low-memory situations, it is only 
a Band-Ald; it should be used onfy in 
conjunction with PostScript output 
devices. 


IF= 

The /F switch allocates screen font 
memory; without this switch, the default is 
68K. (Valid specifications are trom 32K to 
170K.) Specifying a number less than 68K 
can alleviate memory problems by forcing 
Ventura to take less conventional memory 
while loading. Using a number greater 
than 68K reduces the time it takes to 
redraw screens. 


When HIMEM.SYS is installed on your 
system for other applications and you 
don't want Ventura to recognize it, set 
/H=0. 


Disk Caching 
Utility-$50 


HyperDisk™ disk caching utility dramatical- 
ly increases your PC's performance. Applica- 
tions which often access hard and floppy disks 
work with unbelievable speed! After installing 
HyperDisk, PCs generally increase up to 1000% 
in overall gen performance. Actual hard disk 
data transfer speeds improve from 20 to 50 
times faster! In addition, penne greatly ex- 
tends the life of your disk drives. 


HyperDisk uses any type of memory in your 
computer—conventional, extended or ex- 
panded. It installs as a DOS device driver or 
terminate and stay resident (TSR) program. 
HyperDisk supports hotkey controls for instant 
pol Operating parameters, including 
cache size, may be changed after installation 
without rebooting eed PC Disk is com- 
patible with virtually all PC applications, includ- 
ing Windows,™ DESQview™ and Concurrent 
DOS,™ making any program faster. 


HyperDisk Looks 
Ahead 


When an application needs information from 
hee disk, a read operation Is performed. Hyper- 
isk intercepts this request and copies the data 


from the disk to its cache memory, then passes 
the data on to the program. All subsequent 
fequests for the same data are copied from the 


cache! Anticipating which data will most likely 


be requested next, and igi that data in 
Memory, gives HyperDisk its blinding speed. 
Copying from memory is many times quicker 


than copying from a disk, so your computer 
works incredibly last! 


HyperDisk is fully automatic. If a disk re- 
quest for new data is issued after the cache 
satan to nod Hypatisk conta op: 
dates your disk while your PC is idle, so DISK CACHING UTILITY 

rocessing is not interrupted. The “least recent- 
y used” data is flushed from the cache, making FOR DOS 2.0 OR GREATER 
room for the newly requested data. HyperDisk 
automatically copies to disk all changed data so 
you cannot lose information (even if you 
feboot). No user intervention Is necessary. 3 
HyperOisk, HyperKey, and HyperWare are trademarks of = A 


HyperWare. Trademarks of others are hereby 
acknowledged. 


Hype rWa re HyperKey™ Keyboard Accelerator Utility $25 


2805 19th St. SE Moving you cursor in word processing HyperKey stops these problems and 
Salem, OR 97302 of spreadsheet applications can be un- frees you from sluggish cursors. You can 











believably slow and tedious. Not only that, finally control all cursor movement and 


but whohasn'tendured repeatederrorbeep- keystroke repeat rates, type-ahead buffer- 
FAX (503) 585-4505 ing. when your cursor hits the boundary ota ing, Touch-Shifting,™ and more—an ab- 


spreadsheet? The PC beeps incessantly solute MUST for anyone using a 
(800) 345-2356 until the extra cursor-moving keystrokes are spreadsheet, word-processing, or database 
read by the application. application. Requires DOS 2.0 or greater. 

We accept VISA or MasterCard. 
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Finally ... 


Introducing 
ReadRight 2.0 


e Reads any text font 
e Supports any scanner 
e Outputs any format 





i ] 
ReaDr!l-ht 20 


caN f@aD ThiS 
aCcuRAteLy 





ReadRight 2.0: 
The Next Generation of 
Document Recognition 


ReadRight 2.0’s intelligent 
approach to page recognition 
is a result of 20 years of 
experience in advancing the 
state of the art. Asa result, 
ReadRight 2.0 can actually 
outperform recognition 
products that require expen- 
sive add-on hardware. 

The cost of power?—less 
than $500. 


Maybe that’s why ReadRight 
is the world’s best-selling 
recognition software for PC’s. 


800-233-4627 


OCR Systems, Inc. 
1800 Byberry Rd. Suite 1405 
Huntingdon Valley, PA 19006 


Page 
Recognition 
For all of us 





Reads Your Document 


e Reads most documents, including typewritten and typeset, even with 
fonts mixed on a page or a line 


e Reads smail, large, proportional, kerned and touching characters 
e Reads documents containing text and graphics 

e Tolerates skewed (crooked) text 

e Reads complex layouts, including multiple columns and tables 


Runs on Your PC 


e Runs on any IBM compatible PC with 640K memory, with no additional 
hardware or memory required 


e Supports all popular scanners and image 
formats, even images from fax cards 
or hand held scanners 

For Word Processor Users 


Uses word processor format codes to 
luce the appearance and layout 
of the original document: 


e Bold/underlined text 
e Point size, serif/sans serif typefaces 
e Tabs, indents, columns, lists, paragraphs 


Meets Your Needs 


e Works without being trained to recognize your fonts 


e Requires minimum keystrokes with ReadRight 2.0’s simple menu 
structure 


e Replicates appearance of original document, including character size 
and page layout 

e Supports your word processor, desktop publisher, spreadsheetor 
database software directly 


e With just three keystrokes, accesses your application, so you can use 
your document 


e Executes directly from DOS command line 






CR 





Copyright ©1989 OCR Systems, Inc All nghts reserved. ReadRight :s a registered trademark of OCR Systems. Inc. 
BM is a registered trademark of Intemational 8usinass Machines Corporation 
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This menu reveals the size and alloca- 
tion of all memory. To access it, first select 
the Desk, Publisher’s Info menu. The en- 
suing dialog box contains the version, 
date, and serial number and two rectangu- 
lar outlines just above the copyright line. 
The left one contains the company name, 
Ventura Software Inc. Click on the word 
Ventura here, and the diagnostic dialog 
box will appear. 


TIP 1 3: Send overflow files to a 
RAMadisk or local drive. 
One of the many modifications you can 
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make to the VP.BAT file is to designate a 
separate disk, generally a RAMdisk, for 
overflow files (see the diagram ‘‘Taking 
Charge of Ventura’). When Ventura is 
running on a network, you can utilize the 
same switch to improve performance by 
sending overflow files to the local hard 
disk. For example, if the local drive is C:, 
just add the following switch to the 
VPNET.BAT: 


/0=C3 


TIP 1 4: When base memory is low, 
there’s one solution to avoid. 

When you try to load Ventura but not 
enough conventional memory is available, 
the program displays a message to that ef- 
fect before aborting. It suggests that you 
remedy the memory shortage by adding 
the approximate amount to the /A switch in 
the VP.BAT. Using the /A switch, howev- 
er, can produce adverse results if you’re 
printing to anything other than a PostScript 
device. Rather than risk further disaster, 
avoid the /A switch altogether. Instead, in- 
vestigate your CONFIG.SYS and AU- 





If you’re running Ventura Publisher on a 
é piatiatt no doubt you're already using « 
expanded memory or the Windows driver. 
HIMEM.SYS. But even if you're running“ 
» Ventura on a standalone system, you <= 
«should be aware of how effectively EMS 
and HIMEM.SYS ‘can cut down the amount 
of conventional memory you need to *: 


‘devote. This diagram shows the amount of. 


RAM required to'run Ventura under several 
typical system configurations. ; 
Although only Professional Extension 
and the network version offer full support 
for expanded memory, Version 2.0 will 
place a small amount of application code 
Into avaliable EMS. Note that the addition 


_ of HIMEM.SYS produces excellent results 


for all versions, as Ventura falis for the —__ 


= pseuda-conventional memory this driver: 


manufactures from XMS. (You can see fier 
the chart that in-some.instances it Is“: 
imperative to add HIMEM.SYS or EMS, 
particularly when network drivers are, 
involved .) 5 

_ All tests were performed ona Compaq 
286 system using DOS 3.2, with Files and 
Buffers each set to 20 in the CONFIG.SYS 
file. No modification was made to the 
VP.BAT or VPPROF.BAT files, which would 
allow for further memory enhancement. 

The amounts of memory actually 
required may vary depending on the mon- 


itor you configure for Ventura and your 
version of DOS. For instance, our informal. t 
experiments show that a CGA system: ~~.” 
without EMS or HIMEM.SYS will not need 
as much as 550K to run Professional - 


Extension or a network version of Ventura 


Publisher. DOS 3.3 will also reduce the - 
CHKDSK value needed for Ventura to run. 

. Note that since. Ventura displays only'in 
black and white; itis usually unnecessary 
to choose anything other than the’ 

program's two-color mode for EGA and 

VGA displays. The exception would be if 
you are using color In your publications or 
if you ‘are printing to a color printer. 


Minimum CHKDSK Values Needed 
For Ventura To Run 





With conventional memory only: 570,024 bytes 
With HIMEM.SYS: 508,232 bytes 

With EMS: 464,792 bytes 

With EMS and HIMEM.SYS: 403,000 bytes 


VGA 2-color monitor 

With conventional memory only: 571,544 bytes 
With HIMEM.SYS: 509,752 bytes 

With EMS: 465,352 


bytes 
,j With EMS and HIMEM.SYS: 403,560 bytes 


Cacatee 


VGA 16-color monitor 

With conventional memory only: 596,488 bytes | 
With HIMEM.SYS: 534,696 bytes 

With EMSs: 467,256 bytes 

With 'EMS and HIMEM.SYS: 406, 464 bytes 





Professional Extension Ventura Publisher, Version 2.0 
(with base system) and network version 
640K conventional memory 
640K conventional memory 
] EGA 2-color monitor EGA 2-color monitor 


With conventional memory only: 556,232 bytes 
With HIMEM.SYS: 506,728 bytes 

With EMS: 498,360 bytes 

With EMS and HIMEM.SYS: 475,944 bytes 


VGA 2-coior monitor 
With conventional memory only: 557,752 pees 
With HIMEM.SYS:; 508,248 bytes 


. With EMS: 499,880 bytes 


With EMS and HIMEM.SYS: 476, 504 bytes 


VGA 16-color monitor 

With conventional memory only: 582,696 bytes 
With HIMEM.SYS: 533,192 bytes 

With EMS: 524,824 bytes 

With EMS and: HAE: SYS: 478, 408 byiee 


Se. So 


© (Source: Ventura Publisher Application Note #2) 
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TOEXEC.BAT for extraneous options 
and TSRs that can be modified or eliminat- 
ed; it is possible to run Ventura on any non- 
networked PC equipped with a minimum 
of 640K. 


T1P 1 5: There are many options for 
overcoming memory shortages caused by 
network overhead. Here are some of the 
most reliable. 

The network version of Ventura Pub- 
lisher directly supports Novell, 3Com, and 
IBM network environments. Though not 
specifically listed in the installation menu, 
other networks will work; Banyan’s 
VINES is an example. What all networks 
have in common is the need to utilize a cer- 
tain amount of conventional memory at the 
local workstation. Memory requirements 
will vary greatly among networks—but 
also among workstations running on the 
same network. This is mainly due to differ- 
ent options in use. 

When memory is a problem, your first 
step should be to investigate all possible re- 


When memory is a 
problem, reduce or 
eliminate unnecessary 
environment 


modifiers, excessive 


large file and buffer 
statements; all heist 


precious memory. 





ductions in the driver set and user profile. 
Also, look to reduce or eliminate unneces- 
sary environment modifiers, excessive 
paths, last drives, or large file and buffer 
statements; all are responsible for heisting 
precious memory. 

If you still have a memory shortage, the 
optimal way to increase your supply de- 
pends on your system. If you have a 286- 
based PC, you may want to spend the 
money for an expanded memory board. If 
you already have extended memory in 
your 286, you can use an expanded memo- 
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ry manager to simulate EMS; there’s no 
noticeable speed degradation in going this 
route. You can also use HIMEM.SYS, a 
driver included with Microsoft Windows. 
HIMEM.SYS essentially adds 64K to con- 
ventional memory. Some programs cannot 
utilize this ‘*high’” memory, but Ventura 
does. The memory can’t be verified 
through a normal CHKDSK, but it can be 
viewed with certain memory managers or 
by entering Ventura’s hidden diagnostic 
menu. 

To install HIMEM.SYS, just copy the 
driver to your root directory, and include 
the following line in the CONFIG.SYS: 


DEVICE=C: \HIMEM.SYS 


Then reboot. 

If you have a 386 machine, emulating 
EMS in extended memory is the fastest, 
most cost-effective choice. Just beware of 
the trade-off that exists because of the 
means! The utility you use may appropri- 
ate a significant amount of conventional 
memory, thereby nullifying the effort. A 
good choice for 386 systems is Expanded 
Memory Manager 386 from Quarterdeck 
Office Systems. It requires only 1 K of con- 
ventional memory, it’s easy to install, and 
it works. 


T1P 1 6: Increase screen buffers to 
speed operation. 

The /F switch you create in the VP 
.BAT file has one of two uses here. Reduc- 
tion of RAM in the buffer will force Ventu- 
ra to take less conventional memory while 
loading (no /F switch assumes the default, 
68K). Conversely, if EMS or HIMEM 


hil bytes 
199512 
2000448 
4996 


1024 paras 
1022 elemats 


Ventura's hidden 
diagnostic menu 
contains information 
that reveals the 
program's use and 
allocation of every 
byte of available 
memory. To access it 
follow the procedure 
in Tip 12; note the 
menu's statistics 
before making any 
buffer or memory 
modifications to the 
VP.BAT file. 





-SYS has freed excessive conventional 
memory, this memory can be added to the 
screen buffer to increase the speed with 
which screens are redrawn. 

To determine how much conventional 
memory you might use for this purpose, go 
to the hidden dialog box and note the exter- 
nal memory remaining. When you are us- 
ing Version 2.0, the amount over 100K 
can be added to the /F switch. If you’re us- 
ing Professional Extension or the network 
version, the amount over 48K can be 
used—when EMS is available. 


TIP 1 7: Steep yourself in Ventura 
literature. You don’t want the people you 
support to stump you with questions you 
can’t answer. 

Books worth reading include Ted 
Nance’s all-time favorite, Ventura Tips 
and Tricks (Peachpit Press, (415) 527- 
8555, $18.95) and Rick Altman’s Ventura 
Power Tools (Sybex Inc., (800) 227-2346, 
$34.95). The latter’s emphasis on produc- 
tivity is reinforced by the inclusion of sev- 
eral valuable utilities. Ventura Profession- 
al, a publication of the Ventura 
Professional Users Group in San Jose 
((408) 227-5030), is an excellent source 
that offers information pertinent to all lev- 
els of users. A year’s subscription costs 
$36; since the magazine is published on a 
monthly basis, it has the significant advan- 
tage of keeping you up to date on the latest 
evolutions of the most powerful DTP pro- 
gram written for the PC. a 


Tami Peterson owns Decorum Corp., a 
New York-based firm specializing in Ven- 
tura Publisher project consulting. 


Without Visual Edge 


NO MORE FUZZY BEARS. 


With the new Visual Edge” System, 
you can produce halftones this 
sharp. On nothing more than a PC* 
or PS2 system and an HP* Laserjet” 
Series I] Printer. 

Better yet, you can shoot out 
these high quality gray-scale photos 
2 to 6 times faster than the fuzzy 
ones. And that goes for your forms, 
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With Visual Edge 


We'll print it with the Visual Edge” 
and send it back. See for yourself. 
For complete details, call us at 


faxes and business graphics too. 
All from your own desk. Exactly 
as you wanted them. For 7¢ each. 










And we can make the gonells (800)538-3373. We'll make you look a 
even clearer. 4 lot sharper than 
Scan any image into [9 the average bear. 


your system, in gray-scal 
TIFF** format. Print it out. 
And send us the disk! 


intel’ 


‘ontland, OR 97214 *286 or 386™ System required, PC/AT and Micro Channel™ versions available. **Save on disk in 6 or 8 bre TIFF format for 
trademark of Intel Corporation. HP and Laserjet are registered trademarks rademark of IBM. 
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DATA 386-20* 


STANDARD CONFIGURATION 

© Intel 80386-20 microprocessot 

© 1MB bass memory RAM, 
expandable to 16MB of 





(many other ses available 
‘as an option) 
Orchid Prodesigner Plus VGA 


NEC Mullisync It 

capable o! 1024x768 750 neracod 
Socket lor Intel 80387 

numeric coprocessor 
©1 32-bit, 16-bit and 

6 16-bit stots 
© 1:1 dual hard/oppy controtier 
© 1.2MB 5 25" loppy drive 
Enhanced 101-kay “click” 


fouch keyboard 

1 parallel and 2 senal ports 

.. ©2300 power supply... °° 

“ AVAILABLE OPTIONS’ 

‘= Full-size vertical case or 
mini-tower case 

RAM upgrade to 2-, 4-, 8-, 
“12, oe saan Dir 
and/or SIMMs 


» haere “i oat e0g87 


206 to SOOMB herd drives 
with MPM, ALL, E501, or SCS! 
interface 

+ 40MB - 120MB tape backup drive 


Avaliable in standard monochrome 


(720x348, amber), standard 
VGA (640x460, color) or 
extended VGA (800x600 up 
to 1024x768, color) 

© 1.44MB 3.5" diskette drive 


$3649 
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STANDARD CONFIGURATION 
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Wertek numeric coprocessor 
°192-b8, B16-bitand 
18-bit slots 
© 1:1 dual hard/floppy Petia! 
© 1.28 5.25' floppy drive 
* Enhanced 101-key “click” 
touch keyboard 
‘@1 paratiel and 2 serial ports | 
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VGA (640x480, color) or 
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© 1.2MB 5 25° tloppy drive 
‘Enhanced 1D1-key “click” 
touch keyboard 
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© 230W power supply 
AVAILABLE OPTIONS 


o Full-ske vertical case 

© RAM upgrade to 2, 4, &, 
12+, or 16-MB - 

¢ Numeric coprocessor: 80387 

* 20MB to SOOMB hard drives with 
MFM, ALL, ESD, or SCS! interface 

©40MB- 120MB tape backup drives 

« Avallabie in standard monochrome 


extended VGA (800x600 op 
to 1024x768, color) 
© 1,44MB 3.5" diskette drive 
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Mono systems from $1795 
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touch keyboard 
© 1 parallel and 2 serial ports 
©9-pin external monitor 
output port - EGA 
* 150W power supply 
AVAILABLE OPTIONS 
© 1BMiHtz available soon 
* Memory expansion to 640K, 
» IMB, 2MB, of 4MB 
#40 - 1SOMB hard drives with 


MEM, ALL, ESO!, or SCSI Interface, 


Numeric coprocessor: 80287 


+ 24008 inieral or extemal mote 


PREFERRED COMPUTERS 
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IN CALIF. 213-695-3777 FAX. 213-695-7016 
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SYSTEMS BUILT WITH 
QUALITY. AND CARE. 


At Dataworid, we know there’s no 


is one of the finest products in its 
class, 


‘We know that cutting corners only 
lessens reliability. You'll find our 
systems work faster, more 
efficiently, and more reliably than 
comparable higher-priced systems. 
And since you buy factory-direct 
from Detaworld, you benefit from 
the most competitive prices 
available. 


CAN'T WAIT FOR A 
SERVICE TECHNICIAN. 
INTRODUCING 

DATA WORLD'S REMOTE 
DIAGNOSTIC SERVICE. 


With a Dataworld computer system, 
you may never have to wait for an 
on-site service technician sgain. This 
in because each system we sell comes 
with the “host” portion of 

pcANY WHEREIII © (PC Magazine 
Editor's Choice)--the most advanced 
remote software ever developed for 8 
PC. With your phone line snd 
modem, our technical staff can use 
pcANY WHERE ® to diagnose 
problems and provide solutions, 
thereby minimizing your downtime. 


OUR SYSTEMS WIN 
AWARDS. 
REPEATEDLY. 


Our 386/16, 386/20 and 386/25 
computers recently were swarded 
Editor'a Choice by PC Magazine and 
we received high marks from Byte 
magazine. Last October, our 
Portacomn II alan received Editor's 
Choice. Last July, our DATA-286 
turned in the highest performance 
figures among the systems reviewed. 


OUR WARRANTY IS YOUR 
GUARANTEE. 


Any system ordered from Dataworld 
includes a 30-day money back 
guarantee (shipping excluded) Our 
commitment to quality and 
customer satisfaction has made 
Dataworld one of the most respected 
companies in the industry. 


Every Dataworld system also comes 
with a limited one-year warranty on 
parts and labor. During this period 
Dataworld will repair or replace any 
defective items returned. 

Prices are subject to change at any time 





Na king Lab Notes 


If you've never thought of yourself as a 
programmer, you may not have realized 
that the macros you’ve been writing for 
WordPerfect 5.0 are really computer pro- 
grams. When you make use of the ad- 
vanced macro features in this most popular 
of word processors, you’re actually using a 
bona fide programming language. 

The WordPerfect macro programming 
language (MPL) provides variables, 
loops, subroutines, conditional branching, 
and input/output functions. These are the 
same kinds of programming facilities 
you'll find both in traditional high-level 
languages such as BASIC or Pascal and in 
other application-specific programming 
languages such as dBASE, Lotus 1-2-3, 
and XyWrite. With a bit of patience, prac- 
tice, and a little help from this article, you 
can master MPL and make WordPerfect 
do things its designers never dreamt of. 

The documentation for the advanced 
macro features supplied with the original 
release of WordPerfect 5.0 was extremely 
sketchy, however. The November 1988 
maintenance release of the manual brought 
with it a much better description of the ad- 
vanced MPL instructions. If you still have 
the earlier manual, you can get the 50-page 
Appendix on Advanced Macros at no addi- 
tional charge, simply by calling the Word- 
Perfect Orders Department (1-800-321- 
4566). This document is essential for 
anyone who intends to do serious Word- 
Perfect macro programming. 


USING THE MACRO EDITOR 

To create a macro program in MPL, you 
mustenter its commands in WordPerfect’s 
macro editor. The macro editor that is cur- 
rently built into WordPerfect 5.0 leaves a 
good deal to be desired. However, there is 
a much more powerful, standalone Macro 
Editor (ME) program. It will let you cut 
and paste sections of macro code, search 
and replace, and even print your macros to 
the printer or toa file. You can get the new 
ME at minimal cost, either as part of the 
WordPerfect Library or as a separate prod- 
uct. Again, for more information, call the 


WordPerfect Offers a 
Bona Fide Programming 
Environment 


@ The WordPerfect 5.0 
macro programming 
FTarelWrsvecoperdlarety 


a powerful new 
dimension to a favorite 
word processor. 





WordPerfect Orders Department. 

In the meantime, however, you must 
make do with the original built-in macro 
editor. This editor can work only on al- 
ready-existing macros. To start a new 
macro, therefore, you must begin by creat- 
ing an empty one. To do this, hit Ctrl-F10 
(the Macro Define key), give the macro a 
name, and at the ‘‘Description’’ prompt 
press FI (Cancel). Next, define the macro 
again and select option 2, which brings up 
an Edit screen. From the Edit screen you 
choose option 2 (Action) again. This is the 
step that actually puts you into the macro 
editor itself, so you’re now ready to do 
some programming. 


MACRO ELEMENTS 

Several different elements can go into a 
macro program: plain text characters, 
command keys, macro commands, and 
control characters. All of these elements 
except plain text must be surrounded by 
curly brackets ({, }). While I won’t follow 
the WordPerfect manual convention of 
displaying these bracketed items in bold- 
face type, I will otherwise follow its prac- 
tice. Macro commands appear in upper- 
case: {LABEL}, for example. Command 


keys appear in upper- and lowercase, as in 
{Line Format}. And control characters 
have a caret in front of them: {*A}. 

To enter plain text in the macro editor, 
you simply type it. Note that all typed 
spaces will show up on the screen as mid- 
line dot characters (-), which are ASCH 
character 250. When you execute the mac- 
ro, any plain text portions are directly in- 
serted into the document on which you are 
working. 

Many WordPerfect command keys, 
such as {Underline} and {Bold}, can be en- 
tered into a macro simply by pressing them 
as usual. Other command keys, how- 
ever—{Backspace}, {Left}, and {Exit} are 
examples—become editing keys when 
you’re working in the macro editor. There 
are two ways to tell the macro editor that 
you want these keystrokes not to edit the 
macro, but to be inserted into the macro as 
normal WordPerfect commands. For sin- 
gle entries, all you have to do is press Ctrl- 
V immediately before you hit the com- 
mand key. If you need to insert an entire 
series of such command keys, it's easier to 
use the second method: press Ctrl-F10 and 
all the keys you subsequently type will ap- 
pear directly in the macro until you press 
Ctrl-F10 again. 


MACRO COMMANDS 

Many commands—{ASSIGN} and 
{BELL} are examples—are specific to the 
Macro Programming Language itself. The 
only way to insert one of these dedicated 
MPL commands into the body of a macro 
is to pick it from the macro commands 
menu, which is shown in Figure 1. Press- 
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ing Ctrl-PgUp while in the macro editor 
brings up this menu. Type the first few 
characters of the name of the command 
you want; the highlight will jump to that 
command. Then just hit the Enter key to 
select the highlighted command. Make 
sure to add all the arguments you need for 
the command and take special care to in- 
clude all necessary tildes. (The section 
‘‘Tildes’’ below explains in detail their use 
in WordPerfect macros.) 

Since you can’t cut and paste within- 
the current macro editor, writing long 
macros can become very tiresome. To 
make your programming more efficient, 
you can create Alt-key macros for com- 
monly used constructs. For example, the 
following three lines make up a macro in- 
voked with Alt-1: 


{Macro Commande}IF (Enter) {Enter} 
{Hacro Commande }EL{Enter) {Enter} 
{Macro Commande)EN (Enter) {Enter} 


When Alt-I is pressed, these lines, which 
form a complete IF..THEN..ELSE struc- 
ture, are inserted directly into the macro 
being edited. Note that you need only type 
in enough of the letters in a command 
name to distinguish it from others. For ex- 
ample, EL will invoke ELSE, and CHA is 
sufficient for CHAIN. To select CHAR, 
however, you must type in CHAR to dis- 
tinguish it from CHAIN. You should cre- 
ate similar macros for {LABEL}..{RE- 
TURN} as well as for any other structures 
you find yourself using frequently. 


CONTROL CHARACTERS 

Some commands put a prompt on the 
screen. You can enhance the value of these 
prompts through the use of suitable for- 
matting characters. In many cases these 
formatting characters will be control char- 
acters; that is, characters with ASCII val- 
ues less than 32. 

Some control characters can be entered 
just as you would expect: hold down the 
Ctrl key and hit the character. However, 
certain control keys are mapped to Word- 
Perfect command keys, so the very act of 
pressing them executes the command. To 
include these keys in a macro, you must 
press Ctrl-V before entering them. For 
safety’s sake, I recommend that you al- 
ways press Ctrl-V before pressing any con- 
trol characters—at least until you’ve 
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learned which ones are also commands. 
You don’t want to be surprised by finding 
an unexpected {Del to EOL} command in- 
side your macro! 

If you use a special keyboard layout, 
you may have trouble entering control 
characters in the macro editor. For exam- 
ple, the MACROS. WPK keyboard layout 
that comes with the WordPerfect program 
takes over °C, “D, “E, and “G. The easi- 
est workaround for this problem is simply 


Beginning this issue, we will tint 

only successive lines of in-text 
code that you should enter as one 
continuous line. As usual, the 
indentation of any secondary lines 
indicates the number of spaces you 
should include when typing multiple 

__ lines as a single entry. If a line is not 

indented, do not include any spaces. 


to press Ctrl-6 to restore the original key- 
board layout. 


MACRO READABILITY 

You can write macros in a number of dif- 
ferent styles. For example, so far as Word- 
Perfect is concerned, it’s perfectly all right 
to create a macro that consists of one long, 
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continuous line of commands. The macro 
will work just as well, however, if you for- 
mat the macro so that you too can read and 
understand it. 

The macro editor lets you press Enter to 
break a line within the macro without af- 
fecting the document itself. Only an {En- 
ter} code, produced by pressing Ctrl-V and 
then Enter, will put a [HRt) in your docu- 
ment. Similarly, pressing the Tab key 
while in the editor creates a small indent 
that is unrelated to the document tab set- 
tings. Thus, you should indent the lines be- 
tween a {LABEL} and its {RETURN} or 
between the elements of an IF 
.-ELSE..ENDIF structure to make your 
program more readable. Finally, in addi- 
tion to formatting your macros to clarify 
their operation, remember to include com- 
ments to describe what each part of the pro- 
gram is doing. The macro editor interprets 
each line that begins with {;} and ends with 
a tilde (-) as acomment. You should make 
liberal use of them throughout your macro. 


USING VARIABLES IN MPL. 

Having now examined how the macro edi- 
tor works, it’s time to tum to the program- 
ming functions that MPL supports. A pro- 
gram needs some way to store information 
temporarily. MPL provides ten definable 
variables, {VAR 0} through {VAR 9}, for 
this purpose. Since the variables are desig- 
nated only by numbers, not names, it can 
be difficult to remember what part each 
one plays. It’s therefore a good idea to 
summarize your use of each variable in 
comments at the start of a given program. 
For example: 


age 
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Figure 1; Within 
the macro editor, 
the Ctrl-PgUp key 
gives access to the 
macro commands 
menu, from which 
MPL commands 
like {ASSIGN} and 
{CALL} can be 
entered. The 
{;}comment 
command allows 
you to document 
macro programs. 
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You can assign values to variables di- 
rectly from the keyboard. from a marked 
block, or with an explicit {ASSIGN} state- 
ment. To initialize a variable from the key- 
board, you press Ctrl-PgUp (the Macro 
Commands key), select a number from 0 
to 9, and then enter the desired value at the 
value prompt. Thereafter, pressing Alt-x, 
where x is the number of the variable, in- 
serts the value of the variable into your 
text. Note that you can enter a valid numer- 
ic expression as the value of a variable and 
have WordPerfect evaluate it for you. You 
can use this feature as a tiny calculator. If 
you assign 2+2 to {VAR |}, for example, 
when you press Alt-1, 4 will be inserted 
into your text. 

When a block is marked, pressing Ctrl- 
PgUp assigns the whole block to the vari- 
able you choose. There are two limits you 
must bear in mind when assigning blocks 
to variables, however. First, each of the 
ten variables can hold a maximum of 120 
characters. If a marked block has more 


Seeaeecscecesssssseccsessceeeescsesss~ 
4) users ‘name, ‘entered: from: keyboard” 

{;}{VAR* 2} geta*choiceof*heeder-or: footer™ 

{;}The-macro:builda’a+command:in’{VAR*°3}:and‘then* executes it~ 


{TEXT} 1~What *ia‘your:names~ 
{ASSIGN} 37~ 
{LABEL} top 


than that, only the first 120 will be stored 
in the variable. And second, when you 
capture a block into a variable, most for- 
matting codes will be stripped out or sim- 
plified. 

In MPL the {ASSIGN} command di- 
rectly assigns a value to a variable. You 
can include both ordinary keys and com- 
mand keys in such an assignment. 
{CHAR} and {LOOK} assign a single key- 
stroke to a variable, while {TEXT} fills a 
variable with all the text the user types be- 
fore he hits the Enter key. (The {CHAR}, 
{LOOK}, and {TEXT} directives will be 
discussed more fully in the section “*Com- 
munication—Input/Output’’ later in 
this column.) 

Since variables can contain command 
keys, you can use them as minimacros. As 
an illustration, consider the code listing 
shown in Figure 2. VARMAC. WPM is a 
macro that builds a set of commands in 
{VAR 3} and then executes them. In this 
example, the commands in {VAR 3} sim- 
ply put your name into either a header or a 
footer. You can use the same interactive 
technique, however, to build up very com- 
plex command sequences. 


COMPLETE LISTING 


{CMAR} 27Meke‘a+{*}}1.°H{*\}eader+or’a’{"}}2.°F{*\}ooter?- 27 


{CASE}{VAR 2}~ 
1"dohead” KH" dohead~h"doheed™ 
2-dofoot “F-dofoot ~f-dofoot~ 


{;}I1f+we:reech'thia‘apot,:it*meana’the user's input 


wes'not:1,°2,'H,°h,°F,°or’t” 


{PROMPT} {BELL} Bed+input, ‘try: egein.~ 


{WAIT) 10~ 
{GO}top™ 


{LABEL} good” 


{; }Add: the: contents: of*{VAR:1}*to:the-commands 
in: {VAR‘3},‘along:with:a:[HRt}‘and:two 


{Exit} commands. 


{ASSIGN}3~ (VAR 3}{VAR 1) (Enter} {Exit} ({Exit}~ 


{DISPLAY OFF} 
{VAR 3} 
{DISPLAY ON} 

{QUIT} 


{LABEL }dohead~ 


{;}Put:‘commanda:to’create:e:header:into’{VAR:3}~ 


{ASSIGN} 37 {Format }phap™~ 
{GO}good’ 


{LABEL }dofoot™ 


{;}Put:comnands :to‘create‘a:footer:into’ {VAR*3}~ 


{ASSIGN}3° {Format }pfep™ 
{G0} good” 





Figure 2: VARMAC.WPM demonstrates how MPL commands can be inserted inlo a macro program 
interactively to build up a complex command sequence. 


TILDES 

Observe the frequent occurrences of the 
tilde in Figure 2. In MPL, tildes serve as 
argument and statement delimiters. Pascal 
uses commas to separate arguments in 
function calls and parentheses to enclose 
an argument list. DOS uses spaces to sepa- 
rate arguments on the command line, and 
the end of the line serves as the end of the 
argument list. WordPerfect’s MPL uses 
the tilde for these purposes. For example, 
{ASSIGN}1~100~ sets the value of vari- 
able | to 100. 

Tildes are also frequently used in pairs 
in MPL. For example, {ASSIGN}1~~ as- 
signs a null value to variable 1, because 
there is nothing between the two tildes. A 
{CASE} statement always ends with two 
tildes: the first delimits the last selection, 
and the second ends the entire statement. 
Similarly , combinations such as 


{ON NOT FOUND) {GO} somewhere” 


need two tildes. The first is for the {ON 
. . . } Statement, and the second is for the 
{GO} statement. Tildes therefore play a 
very important role in WordPerfect mac- 
ros. Make sure to keep careful track of 
them: misplaced or missing tildes will pro- 
duce errors that are very difficult to find. 


VARIABLES ARE CHARACTER STRINGS 
There are no ‘‘data types’’ in MPL: its 
variables are simply strings of characters. 
However, if a string consists solely of nu- 
meric characters, you can perform arith- 
metic operations on it. These operations 
are subject to the following restrictions: 
@ The range of allowable numbers is 0 to 
65,535. If you enter a larger number, it 
will be treated as MODULO 65536. 
(Note: MODULO 65536 is the remainder 
that results when a number larger than 
65,536 is divided by 65,536. For example, 
if you try to assign the number 65,540 to a 
variable, the number actually stored in the 
variable will be 4, since 65,540/65,536 
leaves a remainder of 4.) 
@ If acalculation results in a number out- 
side the allowed range, the resulting num- 
ber will also be treated as MODULO 
65536, 
w In greater/less comparisons, numbers 
from 32,768 to 65,535 are treated as nega- 
tive. In order to get the corresponding neg- 
ative number, you subtract 65,536 from 
the number. Thus, 65,535 corresponds to 
65 ,535—65,536, which equals —1; 
65,534 corresponds to —2, and so on. 
Numeric variables in MPL can be used 
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as TRUE/FALSE (Boolean) values. Zero 
corresponds to FALSE, 65,535 to TRUE. 
Thus, if you {ASSIGN} the result of a 
comparison to a variable, the variable will 
contain 65,535 if the comparison is true, 
and O if it’s false. Note, however, that as a 
practical metter, any positive nonzero nu- 
meric value will be treated as TRUE. 

The best wey to get a feel for the way 
MPL variables work is to try a few experi- 
ments. Use Ctrl-PgUp to assign the value 
1000*1000 to {VAR 1}. When you press 
Alt-1 you'll find that the value stored is 
16,960, not 1,000,000. Thet’s beceuse 
16,960 is the remainder that results when 
1,000,000 is divided by 65,536. Now 
press Ctrl-PgUp again and assign 
32767>0 to {VAR 1}. This puts the 
TRUE value, 65,535, into VAR 1, as you 
would expect. But try using 40000>0. 
This results in a value of 0, which is 
FALSE. Why? The reason is that 40,000 is 
treated as 40,000—65,536, which is 
—25,536. 


EXPRESSIONS 

A WordPerfect expression consists of an 
Operator and one or two operands. The ta- 
ble in Figure 3 provides a complete list of 
valid MPL operands. Calculations that in- 
volve multiple operators must be broken 
down into “single operator’’ steps. For ex- 
ample, to assign 1 +2+3 to variable 4, you 
could do this: 


{ASSIGN} 471427 
{ASSIGN} 47 {VAR 4)+37 


MPL contains two division operators. 
The / operator retums the quotient of a di- 
vision, and the % operator returns the re- 
mainder. The +, —, and * operators are 
the familiar symbols for edd, subtract, and 
multiply. But the & (AND), | (OR), and 
! (NOT) operators may be less familiar. 
These are called ‘‘bitwise”’ operators, be- 
cause they work on the individual bits that 
express a number. 

To understand bitwise operations, you 
must consider the operands as strings of bi- 
nary digits (or bits). The NOT (!) operator 
works on e single operand, changing a 0- 
bit into a 1-bit and a 1-bit into a 0-bit. The 
AND (&) and OR (1) operators take two 
operands and match the bits in correspond- 
ing positions. Inan AND operation, the re- 
sult gets a 1-bit in that position only if both 
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| EXPRESSION OPERATORS IN THE WORDPERFECT 


| MACRO LANGUAGE 





x/Y 
XRY 
X&Y 


xy 


Comparison 


X=¥ 
XleY 
X>¥ 


X<¥ 


Operation 

Bitwise NOT of the number X. I0 is -1; 165280 Is 255. 
Negetive of the number X. If variable 1 is -10, 
-{VAR1} is 10. Note: Negative numbers ere stored as 
positive numbers between 32,768 and 65,535. 

Sum of X end Y. 2+2 is 4. 


Difference of X and Y. 1989-1 Is 1988; 5-6 is -1, 
which is represented by 65,535. 


Product of X and Y.3 4 is 12. Beware of overflowing 
numeric limits—1000 1000 is 16,960, not 1,000,000. 


Quotient of X divided by Y. 100/5 is 20; 1/2 is 0. 
Remainder of X divided by Y. 100%5 is 0; 1/2 is 1, 
Bitwise AND of X and Y. 62843 is 42; 1278128 is 0. 


001111108 (62) 011111111B (127) 
& 00101011B (43) & 100000000B (128) 
00101010B (42) 000000000B (0) 


Bitwise OR of X and Y. 62(43 is 63. 127/128 is 255. 


00111110B (62) 011111111B (127) 

|00101011B (43) | 1000000008 (128) 

00111111B (63) 411111111B (255) 
Operation 


TRUE if and only if X and Y are equel. 

TRUE if and only if X and Y ere not equal. 

TRUE if and only if X is greater than Y. Note that 

for comparison purposes numbers from 32,768 to 65,535 
are considered negative. 

TRUE if and only if X is less than Y. 


These operetors can be used only with numeric operands. Using them with nonnumeric 
Operands will result in the operator being treated as a string. For example, if variable 
1 contains 10 end variable 2 contains “ten”, {VAR 1}4+{VAR 2} will result in the string 


“10+ten”. 


String Operators 


Exprassion 
*SX"a'sY" 


'sX'le"s¥” 


Operation 


TRUE if and only if string X is identical to string 
Y. Case is importent—"Cat" does not equal “cat”. 


TRUE if and only if string X is not identical to 
string Y. 


A string is e series of charecters or commands. The only operators for strings are 
comparison operators. To concatenate two or more strings, simply put them together. 
For example, {ASSIGN)3~{VAR 1)-and-also (VAR 2}~. Strings used in comparisons 
must be enclosed in single or double quotes. Either may be used, but the pairs must 


match. 


Figure 3: MPL operators permit numeric, bitwise, and Boolean evaluation. 
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Lab Notes 


of the operands are already 1. Inan OR op- 
eration, the result gets a 1 if either operand 
has a 1; otherwise, the result in that posi- 
tion is a0. 

The bitwise operators have a special re- 
lationship with the TRUE and FALSE val- 
ues. In the TRUE value 65,535, every bit 
is a 1-bit. FALSE is 0, and every one of its 
bits is a O-bit. The NOT operator changes 
TRUE to FALSE and FALSE to TRUE. 
Using AND on two Boolean values returns 
TRUE only if both are TRUE. Using OR 
retums TRUE if either is true. You can use 
the AND (&) and OR ( | ) operators to con- 
struct complex Boolean expressions. For 
example, to test if the value of {VAR 1} is 
between 10 and 20, you could 


{ABBIGN}27{VAR 1}>107 
{ASBIGN}3° (VAR 1}<207 
{IF}{VAR 2}6{VAR 3}7. «6 


What happens in this sequence of oper- 
ations is either that both {VAR 2} and 
{VAR 3} will get a value of 65,535, or one 
of them will get a value of 0. If {VAR I} is, 
in fact, greater than 10 and less than 20, 
then both {VAR 2} and {VAR 3} will re- 
ceive a value of 65,535 (in other words, 
every bit will have the value of 1). On the 
other hand, if {VAR 1} is either less than 
10 or greater than 20, then either {VAR 2} 
or {VAR 3} will receive the value 0. Note 
that the {IF} statement in the third line will 
be executed only if both {VAR 2} and 
{VAR 3} have the value 65,535, for that is 
the only condition under which the & oper- 
ator will return TRUE. 


STRUCTURED PROGRAMMING 

Like the early versions of BASIC, MPL is 
not intrinsically a structured language. 
One command simply follows another in 
sequence, except when the program flow 
jumps to a {LABEL} elsewhere in a pro- 
gram. If you took a printout of this and 
penciled in lines connecting each {LA- 
BEL} statement with the commands that 
jump to it, your printout would end up 
looking like spaghetti. In fact, the pro- 
grammer’s term for a highly unstructured 
program is ‘‘spaghetti code.’’ 

The problem with unstructured pro- 
grams is that we humans find it hard to fol- 
low what the program is doing. And un- 
derstanding each step in the program is 
essential if you have to debug or modify it 
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DEMO.WPM 


{7 }DEKO.WPM+ <<: demonstretes: severel concepts °in-WordPerfect 
macro’ programming.~ 
DemnagSeeEeeen oes eeeeRseeeeeE Eee eESEsASEESAerEeEeES 


v 
al Bae ak ateraey™ attributes:in: prompts” 


{;) Build: e-row-of- 9 eek ‘VAR: treod: e nor eae 1ine-in-VAR: 27 

ee EE eee a moe 

{ASSIGN}1~{VAR 1} {VAR Lygvar uyivan Ww 

{ASSIGN}17{VAR 1}{VAR 1} 

{ASSIGN }2°—————" 

{ASSIGN}27 {VAR 2} {VAR are 2y4van = 

{ASSIGN}27 Shige 2} {VAR 2y° 

{PROMPT} 

{*R} {Home} 

Do-youslike: these - colors?“ {"M) (° PYXESIY Oo) tae {no} 

{*Q} 

{}}The: +Lines-below-contein-varicus “types: of -displey-formatting 

2», Codes.* Consult ‘the -macro- programming: Appendix -for-e 
deteiled-deecription-of -these-codes.+-Note thet ‘some 
of-the-control-cherecters, -specificelly-those: from: {“H} 

{°L}, ‘ere displeyed-es -command: codes .~ 

{7P}{°E) {7B} (76) {7B} *  rtVAR 2-4 ("03 x 

(°P} CED {TF} CM} {*ED | {70} + (°N} (°A} (VAR1} (*0}* (°N} (7B) 

{°P}{°E} (°C) (*N} {°E} {70}°{°N} {7B} {VAR1} {°O}° (°N} (7B) 

i tee 5 AAAS a {70} °{°N} {°C} (VAR1} (70) °{°N} {°E) 

{°P}{°E} {Tab} {“N} {7} °{°N} {7D} {VAR1} {°O}* (°N}{°B} 

(Py (8) (ences) CB) en 5 

{°P}{°E}{Del to EOL}{°N}{°B} f1°O}° 

{°P}{*E} (Del to EOP} (* ae {°Q}° 

CPEs Mp {7H} (7B) » {20} +{°6} {N}{VAR1} {°O}* {°N} {7B} 

{(7P} {AED (ON) (OND {CE} : “OF{VAR1}{°Q}°{°N} {7B} 

LoPHCPEL EO} C ae; ; {°Q} 


{2}SECTION: 2-7 Une dapat iti. ‘defeult: velue°*y<~ 
takai j Pe cl 
{DISPLAY OFP) (DISPLAY ony 
{1P}* {VAR Aas e a the user-entered:small-n...~ 

-{ASSIGN)4°N7 {7} > «:make*it-e-cepitel-N.~ 
{END IP} ' : 2h 
{1P}* {VAR dptiernes q7}1f 
{3 9Ne 


ntered-ANYTHING-but..7 
{are ey y* 7° 
a) TP}. 
{ary {var Aypeweye™ 
{ASSIGN}2°GREATI~ 
} : 
ce ae 
{Eup 


{@} RECTION: 3+=<="Using* {LOOK} *to-cree 
‘. dn Se we cnet Poem 
ome cop~ 
disple e-message™.. 
{407 ¢" ty P 
Me 5 6 ag Eee 
NPs ES 
{PROMPT} 
{3} Turn ‘OFFthe- superscript -ettribute-end-displey 
CRRA 2 way 
) 
biean id B 
{WAIT)27 wipes 
{73If° tne user: Te egal e eae Gee By RDF 
K : 


ROMPT} 
. {7} Turn-on:the- espersoripe “attribute: ee on-cyen}-end 
Wy 7B) - 

{*P}#{Del to BOL) 

qwarny2= See Meas 
the: Sapec nah tess: <> Po ae @°fleehing-effect.~ 

{(*P}# {Del to ae), 
{100) 
{IP EXIETE}3~. 


460} Loop™ “Ne 
{LABEL }end’ 
{DIEPLAY. OFF} {DISPLAY ON} 


COMPLETE LISTING 


{“o 
{*9 
{*9 
{ 


} 
} 
a 


{2N} {°C} {VAR1} {0} = (78) (7 BY] {°O) | 
{*N}{Del to BOL} {VAR1}{“O}°{ ust ByH*e} 
{°¥) {Enter} (VAR1) {“Q}* (°N} (°E} 1 {°O} 


{*Q} 
{°Q} 





Figure 4: The first section of this code listing produces the multicolor display seen in Figure 5. The 
second section shows how to provide a default for misentered user Input, and the third section 


illustrates a program loop that can be broken by pressing a key. 


Lab Notes 


later. Thus, even as you write the program, 
it’s worth the effort to structure your code 
so as to be intelligible later. Since you can 
write well-structured programs in MPL 
just as you can in BASIC, there’s no ex- 
cuse not to do so. 

The most powerful structural element 
in your MPL macros is the subroutine. A 
subroutine is simply a series of macro 
commands that begins with a {LABEL} 
and ends with a {RETURN}. The macro 
calls a subroutine via a{CALL} statement. 
At this point program control is transferred 
to the line immediately following the la- 
bel. When command execution reaches 
the {RETURN} statement, control returns 
to the line immediately following {CALL}. 

You can {CALL} the same subroutine 
from within your program as many times 
as you want. Remember to be generous 
with comments, however, so you can trace 
what is supposed to happen in your sub- 
routines. Note, too, that you should never 
just {GO} to a subroutine label. If no 
{CALL} is active, the execution of your 
macro will end at the {RETURN} instruc- 
tion. 

There is a use, however, for blocks of 


When working with 


loops, the one thing 


you must always be 
sure to include is 


a way out of them. 


code that begin with a {LABEL} and end 
with a {GO}. These are similar to subrou- 
tines except that when they’re finished 
they always {GO} to the same spot. If that 
spot is the original {LABEL}, you have the 
equivalent of a program loop. 

When working with loops, the one 
thing you must always be sure to include is 
a way out of them—you don’t want your 
macro to loop forever. Section 3 of the 
DEMO.WPM macro code, shown in Fig- 
ure 4, keeps looping until you press a key. 

Finally, there are sections of code in 
which another {LABEL} appears before 
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either a {RETURN} or a {GO}. That 
sounds innocent enough—until you try to 
trace the flow of commands within the 
macro. If there are three or four labels 
above a particular line, with no intervening 
{RETURN} or {GO}, you can’t tell how 


you reached that line. Thus, try to avoid 
this type of programming whenever possi- 
ble, especially in macros that occupy more 
than one screenful of code. 

The program flow commands men- 
tioned so far work within a single macro. 
MPL provides another level of flow con- 
trol designed to work between different 
macros. There are two ways to implement 
this level. First, you can chain to another 
macro using the {CHAIN} command. This 
transfers control unconditionally to the 
new macro when the current macro ends. 
If you want to chain to another macro im- 
mediately, you must follow your 
{CHAIN} command with a {RETURN}. 
Second, you can {NEST} a macro call, re- 
gaining control when the nested macro fin- 
ishes. {CHAIN} behaves like a {GO} state- 
ment, whereas {NEST} is like {CALL}. 
Note that {NEST} and {CALL} share a to- 
tal limit of 20 levels. Each {CALL} uses up 
one level; each {NEST} uses two. 


MAKING DECISIONS: THE IF STATEMENT 

If it looks like rain, take an umbrella; oth- 
erwise, take your sunglasses. Program- 
ming languages have a similar need to 
make such conditional decisions, and 
MPL provides a standard IF..ELSE 
..ENDIF construct for just that purpose. It 
begins with an {IF} statement followed by 
an expression. If the expression evaluates 
as TRUE (that is, if it contains the value 
65,535 or, actually, any positive nonzero 


numeric value) then the lines between {IF} 
and {ELSE} are executed. If it is FALSE 
(the expression evaluates to 0), then the 
lines between {ELSE} and {END IF} are 
executed instead. MPL also includes an 
{IF EXISTS} test, which is used to deter- 


Figure 5: This 
multicolor pop-up 
window prompt is 
produced by the 
first section of the 
DEMO,.WPM 
macro code listed 
in Figure 4. 





mine whether a given variable actually 
contains a specified value. 

To make your {IF}s and nested {IF}s 
easier to read, remember to indent the lines 
between {IF} and {ELSE} and those be- 
tween {ELSE} and {END IF}, just as I sug- 
gested that you do with subroutines earlier. 
For example, 


{IF} {VAR 1}>=5~ 
{IP}{VAR 1}<©107 
{7}It is between 5 and 16” 
{ELSE} 
{7}It is greater than 190” 
{END IP} 
{ELSE} 
{7}It is less than 57 
{END IF} 


An {IF} statement is like a yes/no ques- 
tion; a {CASE} statement is like multiple- 
choice. The {CASE} statement compares 
its selector variable with a series of values, 
each followed by a label name. If there’s a 
match, control transfers to the associated 
label. If there isn’t a match, control just 
goes on to the line following the {CASE}. 
Unlike similar statements in other lan- 
guages, however, in MPL you can’t speci- 
fy a range of values, such as ‘*A to Z’’ or 
**100 to 200.’’ If you need to test for a 
range of values, you must use a set of {IF} 
tests, not {CASE} statements. {CASE 
CALL} is similar to {CASE}, but all of the 
target labels must be subroutines. After the 
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chosen subroutine ends, control picks up 
again at the line following the {CASE 
CALL} statement. 


EVENT-HANDLING COMMANDS 

Most of the execution of an MPL program 
is linear: from one instruction it either pro- 
ceeds to the next in sequence or jumps toa 
specified label. Event-handling com- 
mands are nonlinear; they can take control 
at any time. The {ON ERROR} directive, 
for example, specifies the action to be tak- 
en if an error occurs during macro execu- 
tion. Similarly, {ON CANCEL} tells the 
program what to do if the user presses the 
Fl (Cancel) key. And {ON NOT FOUND} 
determines what is to happen when a 
search fails. 

There are only two basic ways the MPL 
program can react to such events: either by 
jumping or by quitting. Therefore, on the 
one hand, you can set your program to 
{CALL} or to {GO} to a label, or {RE- 
TURN}. Or, on the other hand, you can set 
your program to {BREAK}, {QUIT}, and 
{RESTART}. 

As an alternative to specifying a plain- 
vanilla {RETURN}, you can use one of 
three special eommands: {RETURN ER- 
ROR}, {RETURN CANCEL}, or {RE- 
TURN NOT FOUND}. Of these, the {ON 
NOT FOUND} command is probably the 
most commonly used. Suppose, for exam- 
ple, that you want to set up a loop that will 
seareh for each occurrence of a given 
string, perform some action when it finds 
the string, and stop when there are no more 
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DETERMINING WORDPERFECT'S 








WORKING CONDITIONS 
Bit Value Meaning 

0 1 Currently in document 1 

1 2 Currentiy in document 2 

2 4 In main editing screen 

3 8 in editing structure other than main 

(for example, header, footnote) 

4 16 Macro definition active 

5 32 Macro execution active (always on) 

6 64 Merge active 

7 128 Block active 

8 256 Typeover active ; . 

9 512 Reveal codes active «it de.if 
10 1,024 ot 


Yes/No question active 


BAG 


Figure 7: The bit values in the {STATE} variable correspond to different active conditions within the 
program. Multiple conditions are reported by summing the bit values. 


occurrences. Put this statement 
{ON NOT FOUND} {GO}OutOfLoop™” 
before the loop, anda 
{LABEL }OutOfLoop™ 
immediately following the code that 
makes up the loop. If the failure of a partic- 


ular search is a fatal error for your macro, 
try using 
{ON NOT FOUND) {RETURN ERROR}™ 

If you press FI (the Cancel key) in the 
middle of a macro, the results are highly 


unpredictable. There are many kinds of 
operations a macro may have started that 


COMPLETE LISTING | 


} Saeen een eee esses eons e wes wen Ss sssseEeEsee 


{3}You-cen‘use-e-"filter®-like-thie-ineteed-of-a: {PAUSE}. 


() }MOVEONLY. WPM: ~~ -ellows ‘only *cureor: movement: keye”’ Zh pe 


Bimeccerne: Cuuy* career” ae eben wa bi 


preee: (Enter). ie 
(2ABEL)AnOteE Ray” 
{CHAR} 1” 


{CASE} {VAR ay age 
{Left}“ok" {Right }” ‘ok™ {Up} “ok™ {Down 


Down} “ok™ 


{Home }~ok™ {End} “ok™(Pege Up)” erase A, foe 


{screen Down} ok™ eg phe ak 


{Enter} “end” wd 


“eats 


{BELL} 
{GO}Another *keyy! 


rie 2 


{:}If-the-key “in (VAR- 4) ie-"ok", she’ 9 seth it.% ‘ 
(iaasijend a {eopaneeter ey! i 
meee 





Figure 6: MOVEONLY.WPM demonstrates the construction of an input “filter” that produces only 
error beeps for all but specified user keystrokes (in this case, the cursor positioning keys). 
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may not have been completed. The display 
may be off, for example, or the ‘‘Block 
On” state may be active. 

A possible solution is to attempt to 
clean up the mess with an 


{ON CANCEL} (GO}cleenup™” 


command. At the label ‘‘cleanup,”” you 
would turn the display on and check the 
{STATE} variable (described below) to see 
whether or not you need to tum off a 
marked block. A routine to exit gracefully 
upon macro cancellation can be as simple 
or complex as you choose to make it. 


COMMUNICATION-INPUT/OUTPUT 

It’s a simple matter to “‘output’’ text to 
your current document. You just insert the 
text directly into the macro. Within a mac- 
ro, if you want to output the contents of 
variable n, you must place a {VAR n} 
Statement into the macro by pressing Alt-V 
followed by Ctrl-n. To read data from the 
document on the screen, block the desired 
portion and assign it to a variable. For ex- 
ample, to read the character at the cursor 
into {VAR 1}, you would hit the keystroke 
sequence: Ctrl-F4, Right (one character), 
Ctrl-PgUp, 1. 

MPL provides several ways of handling 
keyboard input. The {TEXT} command 
fills a variable with a line of text input by 
the user. The {CHAR} command waits for 
the next character from the keyboard and 
stores it in a variable. {LOOK} grabs a key 
if the user has pressed one, but doesn’t 
wait. Section 3 of the demonstration macro 
listed in Figure 4 shows how to create a 
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Lab Notes 


‘‘repeat until key pressed’’ loop using 
{LOOK}. Note also how the macro code 
uses WordPerfect’s Superscript and Sub- 
Script features to create a flashing (or 
blinking) effect in its final message to the 
user. 

Any of these commands can place a 
prompt on the bottom line of the screen, 
such as 


Delete this file? {¥/N) Yes. 


The prompt may actually extend to several 
lines, and by using advanced formatting 
commands, you can make it into a pop-up 
window. Parts of the prompt can be re- 
verse video, high-intensity, or blinking, or 
have a number of other attributes. Section 
1 of the DEMO.WPM macro (see Figure 
4) provides the code for creating the multi- 
color pop-up window prompt shown in the 
screen display pictured in Figure 5. 

When writing an advanced macro that 
accepts user input, it’s wise to follow 
WordPerfect’s example and set up a de- 
fault value. If the user is asked to enter Y or 
N, for example, and you provide a default 
of Y, then any keystroke other than n or N 
will be interpreted as a Y. To implement 
this kind of default, you must include two 
tests in your program. First, test to see if 
the user entered a lowercase n; if so, con- 
vert it to N. Then test to see if a capital N 
was entered. If not, convert it to Y. Section 
2 of the DEMO macro in Figure 4 impke- 
ments this technique. 

You can insert a {PAUSE} for user in- 
put at almost any point in a macro. You 
might, for example, display the List Files 
screen and tell the user to highlight the de- 
sired file and hit Enter. Bear in mind, how- 
ever, that incorporating the {PAUSE} 
command has its dangers. In this example, 
the user could type any key (except Enter) 
while in the paused state. He might even 
leave the List Files screen before hitting 
Enter, and this would raise havoc with 
your macro. 

There’s a way around such problems, 
of course, but you'll have to spend some 
programming time in order to work it out. 
A safer altemative to using the {PAUSE} 
statement is to process user input through a 
filter that only allows certain keystrokes. 
MOVEONLY.WPM, the macro that is 
shown in Figure 6, provides a model. It 


only cursor positioning keys. All of the 
other keys produce a beep. 


THE {STATE} VARIABLE 

The {STATE} variable provides informa- 
tion on the WordPerfect environment at 
any given moment. Each bit in the number 
reported by {STATE} corresponds to a par- 
ticular condition, and the table in Figure 7 
shows the meaning of these bits. If bit 0, 
which has a value of 1, is current, docu- 
ment | is current. If bit 9 with a value of 
$12 is set, the Reveal Codes mode is ac- 
tive. The value of {STATE} is the swam of 
all the active states. 

To determine whether an individual 
state is set, use the AND operator on 
{STATE} and the number of the state you 
want to check. If the result is nonzero, the 


STATE.WPM 


{;}STATE-macro*~--displays-velua‘of: 


State is active. For example, to test wheth- 
er Block mode is active you would use 


{IP) (STATE) &128™ 


(Remember, again, that any positive non- 
zero numeric value will indicate a value of 
TRUE inan {IF} test.) 

Why bother obtaining the state infor- 
mation? For one thing, a macro that marks 
a block will fail if Block Mode is already 
active. Thus, the Block Mode needs to be 
turned off before that part of the macro 
program is executed. Similarly, if a macro 
is designed to work only on a marked 
block, it should halt with a waming if in 
fact no block is marked. If a macro saves 
the current file, it can test whether a yes/no 
question comes up after the {SAVE}. If 


COMPLETE LISTING 


{STATE} -variabla™~ 


{7 )Ssssesesssssssssccessestsssssscesesse|ss ssesssssese" 

{3} {VAR*1} + is -used-to- “count -down*: from: 1024-to-@, 
halving:its-velue-with:eech-repetition.~ 

{7} {VAR*2}:accumuletes:a-kind-of+banery-string: thet 
corresponds -to: {STATE} *--*a‘spaca:for-a-zaro-bit, 


e-block-for+a:one-bit™ 


{;}To'craata‘tha+special-charactars: 


in-this-macro, -hold 


down:tha-ALT-key, *tep-out the ASCII -number-on-the-numeric 
kaypad, ‘end: then-releasa-tha-ALT-key.~ 


{ASSIGN}277 
{ASSIGN} 17 10247 
{LABEL} loop™ 
{IF} {STATE} & {VAR 1}7 
{ASSIGN}27 (VAR 2}87 


{7} Cleer-veriebla:27 
{3}Set-to*highast ‘bit-valua-of: {STATE}~ 


{;}IPethe-bit-is:sat,~ 
{i}°cadd-a-block:to-VAR:-27 


{;}block: is *ASCII-2547— 


{ELSE} 
{ASSIGN}27 {VAR 2}°7 
{END IP} 
{ASSIGN}17{VAR 1}/27 
{IP}{VAR 1}=0~ 
{GO}done™ 
{END IF} 
{G0}loop~ 
{LABEL}done~ 


{PROMPT} (*R} 


{7}If+not, :add-a-spaca™ 


{;}get*next-lower-bit-velue~ 
{7}continue: ‘til +37 


{7}The-display uses the: following-ASCII-cherecters:~ 

{7} °°H=176- > |=179--—-=196-- '=192--e=16~ 

{7} {°P}+is-a*cursor-positioning:command.: +The: {*E}:in 
each: line-says‘to-start‘in-the:fifth-column.:-For:the 
rows, :we-stert-with: (“A}. **However, ‘WordPerfect 
interprets:some‘of -the-control-charecters:as-commands, 


{°P}(“E}(“A) 
{“P}{*E} (“By 
{°P}{*E}{*C} 
{°P}{°E}{"D} 
{°P}{*E}{*E} 
{°P}{*E} (°F) 
{*P}{*E}{°G) 
{°P}{"E} {Rome} 
{°P}{*E} {Teb} 
{°P}{°E} {Entar} 
{°P}{*E} {Del to EOL} 
{°P}{°E} {Dal to EOP} 
{°P}{*E} {7M} 
{7P}{°E} (°N} 

is) 


{CHAR} 977 
{DISPLAY OFF}{DISPLAY ON} 


*Doc:2-activa- 
*Mein-editing- 
*Other-editing:--- 
*Mecro‘definition: 
*Mecro*axacution:: 
*Merge-ective 
*Block-activa 
Typeover‘active::'* 


{;}wait:for‘a-kayprassa™ 
{;}rastora‘the:display” 





Figure 8; STATE. WPM reports the conditions under which WordPerfectis currently operating. These 


reads each key the user types, but executes must often be tested and correctly set before macro program operations can be executed reliably. 
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HP LaserJet Power Users: 


Maximize your 
printer’s power 
with a Super Cartridge™ 
from IQ Engineering 


Of cartridges surpass everything 
Ss else on the market. They 
have the best and richest selection of 
well-drawn fonts, plus a full set of 
drivers, superb workmanship, and 
excellent compatibility. The ne plus 

ultra of font cartridges.” 


“IQ Engineering's Super Cartridge 2 
contains all the LaserJet fonts most 
people will ever need for correspond- 
ence, presentations, spreadsheets, and 
even elaborate desktop publishing. 
Fonts and workmanship are equally 
excellent.” 


—PC Magazine, june 13, 1999, page 228 





aser printers are fast and remarkably 

versatile...But if you use your laser 

printer with its built-in fonts, soft 
fonts or a cartridge with only a few fonts, 
you haven't tapped your printer's power. 
With 17 typefaces ranging from 4 to 30 points in 
size, the Super Cartridge 2 ($699} gives the 
HP LaserJet Ill & IID the widest variety of fonts 
available in a single cartridge. The Super 
Cartridge 2WP ($349) is designed for 
WordPerfect and all Desktop Publishing 
applications. 
Fully compatible with all models of the HP 
LaserJet family, the Super Cartridge 1 ($399) 
was the first product to combine fonts from all 
standard font cartridges in a single cartridge. 
(Awarded "Best of 1988" in Printer Fonts, PC 
Magazine, January 17, 1989, page 166.) The 
Super Cartridge i Enhanced ($599} adds 
over 100 soft fonts. 
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Lab Notes 


Lak jatte. $2179 e0-=1%. ait dhe - 
7 oT: 

{STATE} preps 

MordPert 


wm 4; }ualt-for)a-heypress™ 
(DISPLAY MEFHDESLAY OM =f: Irextare-the display” 
- | 


not, the user must name the file. Figure 8 
lists the code for STATE. WPM, which il- 
lustrates {STATE} usage. It displays the 
current state, as seen in Figure 9. Try it— 
get into a header definition, or tum on 
typeover, or tum on block. Now run STA- 
TE. WPM and see which bits are set. 


DEBUGGING TECHNIQUES 

Debugging WordPerfect macro programs 
can be an amazingly difficult task. The 
macro editor doesn’t check your syntax; it 
jus! attempts to execute the commands as 
you’ ve entered them, willy-nilly. One 
missing tilde is enough to crash an entire 
macro program. A macro with a problem 


if you’re having trouble 
getting a macro 
program to work, a 
good way to start 


tracking down the 


problem is to watch the 


macro run, step by 


Step, by invoking 
{STEP ON}. 
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Figure 9; Running 
the STATE.WPM 
listed in Figure 8 
reports the current 
WP environment 
as an overlay on 
the macro editor 
screen. 


in the programming syntax will usually 
just stop dead, sometimes with a “‘*Please 
Wait*’’ message stuck on the screen. You 
get no helpful error messages or signals. 

If you’re having trouble getting a macro 
program to work, a good way to start 
tracking down the problem is to watch the 
macro run, step by step, by invoking the 
{STEP ON} command. This causes Word- 
Perfect to execute your program one com- 
mand at a time, and produces an enigmatic 
message describing each command. 
You'll need the up-to-date ‘‘Appendix on 
Advanced Macros’’ to interpret these mes- 
sages. At the end of the suspect area you 
can get back to normal execution with 
{STEP OFF}. 

Sometimes, when you have no idea 
where the problem is, stepping through the 
entire MPL macro is simply too long a pro- 
cess to be feasible. In such a situation, you 
can borrow some debugging tricks from 
other languages. First, there’s the venera- 
ble technique of writing notes to the 
screen. You can insert lines of text in your 
macro such as 


{Enter}Reached label 
GetName({Enter} 


While including such lines will produce an 
unsightly screen display, they can help you 
locate the point at which your macro is fail- 
ing. 

For a more sophisticated approach, you 
can write these messages toa file. Insert an 
appropriate message into the text, mark it 
as a block, and append it to your debug- 
ging file. Appending tums off the marked 





First take an Intel® Math CoProcessor. (Any of scream through functions up to 500%* faster. 
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appropriate socket in every IBM® or compatible PC. Technotes,’ a collection of benchmarks and soft- 
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Now you can enjoy the power of 
CROSSTALK? and the conven- 
ience of Microsoft® Windows at 
the same time. 
CROSSTALK for 
Windows is the 
first full-featured, 
full-powered 
communications 
program designed 
specifically for 
Windows. We put 
our 10 years of 
experience with 
PC communica- 
tions software to 
work in order to 
give you all the 
features Windows 





Full-feature file transfer support including CROSSTALK, DART, XMODEM, 
YMODEM, ZMODEM, Kermit, and CompuServe B™ protocols. 


A powerful programming language, based on CROSSTALK Mk.4’s CASL™ 


language. Programming tools are provided for Windows-specific 
tasks like creating dialog boxes and executing DDE functions, 


48 user-programmable function keys for one keystroke operation of 
host responses or “scripts”. In addition, the function keys can be 
invoked by a customized pull-down menu selection or by clicking 
on-screen icons with the mouse. 


5 Capture host data to printer or disk file, with “playback” of 
captured host sessions. 





users have asked 
for, including: 


Integrated “phone book’ of frequently- 
called computers allows you to save and 
recall all settings for any host computer. 


True “background” operation under all 
versions of Windows lets you transfer files 
while working in other applications, 


Emulation of DEC* VT102™, IBM® 3101, 
ANSI, and CompuServe® VIDTEX™ 
terminals, 


Cut and Paste data between CROSSTALK 
and any other Windows application. 


Full support for all modems, including high-speed, error-checking modems like 
the Hayes® V-Series, US Robotics HST™, Telebit Trailblazer®, and others. 


If you use Windows, you 
need CROSSTALK for 
Windows. See your 
software dealer. 
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Rerwel, Georgns 20074-2575 
40UNb08 
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Lab Notes 


block, so mark the same block again with 
{Block} {Goto} {Goto} 


Then delete the message. 

lf the program that you are writing 
doesn’t require keeping {DISPLAY OFF}, 
you can display messages to yourself with 
{CHAR} statements. Just pick an unused 
variable, say {VAR 9}, and then insert 
lines such as 


{CHAR}9~Juat past label *loop*” 


Either leave {DISPLAY ON} or tur it on 
just before the {CHAR} statement and then 
turn it off just afterwards. 

Some programs will literally show their 
faults if you run them in slow motion. The 
{SPEED}## command allows you to 
slow down operations by inserting a delay 


You may want to leave 
bare l-lelV(eleliare Birere) cm 


in your program, even 


after it is complete 


F-lale Relat-cer (re Rell 


after each macro command. If you don’t 
need a pause after every command, try put- 
ting a {WAIT}## statement after certain 
commands. {SPEED} * sets a delay of 
##/100 seconds (hundreths of a second) 
between commands; {WAIT}~ inserts a 
one-time delay of ##/10 seconds (tenths 
of a second). 

Even when your program is complete 
and thoroughly checked out, you may still 
want to leave some ‘‘debugging hooks”? in 
place. Rather than delete the debugging 
Statements you’ve inserted, you can sur- 
round them with a condition such as 


{IF}*{VAR 9}*=*DEBUG*” 


Then, if you later find yourself getting into 
trouble—as, perhaps, when you go back 
and make modifications to the macro, you 
can easily switch into ‘‘debugging mode.” 
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GO FORTH AND PROGRAM! 

Release 5.0 of WordPerfect is release 1.0 
of the Macro Programming Language. Be- 
ing a completely new product, it may not 
have every feature we would like. Syntax 
checking would be nice, and a cut-and- 
paste capability in the macro editor would 
certainly be appreciated. Especially con- 
venient would be the ability to convert 
macro programs to a text or document file 


Nevertheless, even the current version 
of MPL is a functional programming lan- 
guage. And now that you’ve realized 
you’re a programmer after all, you should 
feel no trepidation about exploring all its 
possibilities. With a little help from you 
WordPerfect can more nearly live up to its 
name. rT] 


Neil J. Rubenking is a contributing editor 
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Here's the PC Voice Mail system that can 
increase your productivity by over 9 weeks. 


The average business person wastes 
5 to 7* hours each week on the tele- 
phone. That's over 9 weeks a year of 
wasted time and profits. That's why you 
need Watson. 


What Is Watson? 

{t's the $249 hardware and software 
system that turns your PC and tele- 
phone into an intelligent communica- 
tons system that outperforms voice 
messaging systems costing thousands 
of dollars more 


Why Watson? 
Because Watson invented the cate- 
of PC voice mail. Because PC 

lagazine selected Watson Version 1 
as "Editor's Choice for Product of the 
Year in 1984.” Because Watson Version 
6.23 is a Hayes compatible modem 
(1200 or 2400 BPS) that runs com- 
Dletely in the background without inter- 
fering with other computing functions. 
Because Watson comes with a 60- 
day free support program. Because 
Watson has over 30,000 satisfied 
users. And because over 45% of 
our sales come from user referrals! 


All This For Just $249, 

With basic Watson you'll get a single or 
multiple user system that answers the 
phone, forwards messages to any 
phone, even pagers; provides private 
and public voice mailboxes; gives you 
a personal calendar and programma- 
ble alarms plus a dictation system with 
full featured voice editing. You'll get 
auto dialing, remote access operation 
and message retrieval. Plus a sortable 
phone book based on a Rolodex” 

file card structure in which you can 
enter free form notes and do key word 
searches. And it's all yours for just $249. 


Watson—Voice information 
System (VIS)" Option. 

An Englishtike command language 
that allows you to customize voice mes- 
sages, control message sequences 
with touch tones for both inbound and 
outbound response applications. 


Hear Ali About It. 

To decide which Watson is right for 
you, cai! our Demo Hotline. You'll hear 
an actual demonstration and discover 
all the ways Watson can work for you. 


Cali Our Demo Hotline Now. 
1-800-6-WATSON, EXT. 250. In MA 
1-508-651-2186 EXT. 250. Or to order 
Watson directly, call 1-800-533-6120 
EXT. 250 (in MA 1-508-655-6066 
EXT. 250). 

MasterCard, VISA, and Amencan 
Express accepted 
30 Day Money-Back Guarantee. 
Try Watson for 30 
days. if you aren't 
completely satisfied, 
return tt for a full 
refund. 
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We'll send you a free 

copy of Phone Power, if you call 
before 11/30/89 and ask for extension 
280. No order . Over 200 
pages of practical techniques for small 
business owners and company execu- 
fives. Make your telephone and your 
time more profitable. 


*George Walther, Phone Power (New York. Berkday Books, 1986) 
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COUGAR'S 


ACCOUNTIN 
SOFTWARE. 


[© INVENTORY 
* NEW VERSION & iieshinstetalai 


MORE BENEFITS THAN ANY OTHER 
ACCOUNTING SYSTEM AT ANY PRICE! 


Since 1982 we've told you we have the most powerful, flexible and complete 
professional accounting package on the market with an audit trail sccond 
Jo none 


HERE'S MORE PROOF — one of our competitors in the low priced field has 
circulated a hst of features which can be purchased 10 enhance their code Our 
ACT 1 isso powerful you would have to spend $2,088 00 to get aportion of the 


features we already have (and have had since 1982) in ACT 1. 


This is one of the reasons 300,000 users/readers of COMPUTER SHOPPER 
magazine voted ACcT'g 1 BEST BUY OF THE YEAR for 1986, 1987 and 1988 
IF YOU WANT PROFESSIONAL ACCOUNTING WHICH OFFERS YOU 
POWER, FLEXIBILITY, INTEGRITY AND THE BEST VALUE, GET ACT 1 
TODAY AND SAVE YOURSELF $2,088 00 


GENERAL LEDGER 

@ Uses preformatted chart of accounts and reports and/or... 

@ Infinitely flexible user defined chart of accounts and reports 

@ Full multi-company capability 

@ Maintains account history for up to 100 years 

® Provides inquiry into Individual accounts on screen or to printer 


ACCOUNTS RECEIVABLE 

§ Includes preformatted statement or... 

@ User may design 6 different statement formats 

@ Retains your current customer numbering system 

@ Sorts reports by customer number, name, zip code, customer 
type, salesperson code or biller code 

@ Instant review of customer's account on screen or to printer 

@ Prints all accounts receivable reports, collection reports 
and mailing labels at any time 


INVENTORY 

@ User defined stock numbers up to 15 characters 

@ Product descriptions up to 45 characters 

@ Supports FIFO, LIFO, Standard Cost and Weighted Average 
methods of inventory valuation 

@ Prints 12 different inventory reports and worksheets sorted by 
stock number, vendor account, item description, orproduct type 

@ Allows up to 4 decimal places for cost and price 


30 DAY MONEY BACK GUARANTEE 
applicable on all products bought directly from 
COUGAR MOUNTAIN SOFTWARE. Products must 
be retumed in resalable condition. 

15% restocking fee applicable. 


AGT 1 


GIVES YOU $2,088 of FREE 
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Selected by 300,000 Users as 


ORDER ENTRY/INVOICING 

@ Use asa stand-alone system or as part of the complete integrated 
system 

@ infinitely flexible sales tax tables, invoices, discounts, pricing 
and sales reports 

@ Shows gross profit per invoice 

® Automatically updates inventory 


ACCOUNTS PAYABLE 

@ Uses preformatted checks or up to nine user designed check 
formats 

@ Accommodates processing of handwritten checks 

§ Supports automatic invoicing and payment of regular monthly 
obligations 

®@ Examines the status of a single vendor on screen or to printer at 
any time 

@ Prepares vendor reports, master lists, payment records, and 
feports for up to 5 user designated periods 


PAYROLL 

@ Provides federal, state and local tax tables which may be easily 
updated by the user as needed 

@ Allows for up to eighteen pay rates per employee 

@ Prints 12 payroll reports 

® Handles bonus payments, per diem pay, hourly, weekly, contract 
and piece work and every other method of payment 

@ Allows 15 user defined benefits and deductions per employee 

HARDWARE REQUIREMENTS 


"IBM PC or compatible. AGT: 1 


Hard disk required. : jSERICS | 


TOLL FREE 
SUPPORT & 
TRAINING 
SEMINARS 
AVAILABLE. + $44.50 Shipping & Handiing 


1-800-344-2540 


COs he lian Ae Rak 
2609 Kootenai, Box 6886 
Boise, ID 83707, 208-344-2540 


8:00 a.m. to 5:00 p.m. MST 


hoo, 


A 208-343-0267 





CIRCLE 194 ON READER SERVICE CARD 


Best Buy of The Year 1986, 1987, 4988 


pon sn Utilities 


Batch files let you automate many routine 
tasks, as everyone who has written or 
modified even his AUTOEXEC. BAT file 
knows. But when you need to write batch 
files to automate routine work procedures 
for computer novices, you immediately hit 
a problem. What the user needs is a 
straightforward task menu with fill-in-the- 
blank options. Unfortunately, the DOS 
batch file language provides no way to 
handle the input from a user's keyboard. 

MENU was created to solve this prob- 
lem. MENU lets you display an unlimited 
amount of information with which the user 
can interact. The relevant keyboard input 
and constant data from the screen are then 
passed through a controlling remplate file 
and are then used to write a batch file (or 
another program input file) on the fly. And 
by running the whole process under a sim- 
ple batch file, you can make the procedure 
seamless and transparent to the user. 

Use MENU’s screen editing facilities to 
create the displays, to see exactly what the 
user will. Screen files can be as long as 300 
lines and may include up to 100 input 
fields of any length. MENU also supports 
full customization of the display/input 
screen: any character position may be as- 
sociated with any of the standard video at- 
tributes. Use your favorite ASCII text edi- 
tor to create the template file that gives the 
format of the output files. 


GETTING MENU 

You can get a ready-to-run copy of 
MENU.COM from PC MagNet, as ex- 
plained in the sidebar **MENU by Mo- 
dem.”’ Altematively, you can create the 
.COM file cither from the MENU.ASM 
source code or from MENU.BAS, which 
are available via PC MagNet. 

Because of space considerations, we 
can't print the source code here. However, 
you can get a listing of both the assembly 
and BASIC listings by mail or fax by send- 
ing a written request with your name and 
address (or fax number) to Utilities, PC 
Magazine, One Park Avenue, New York, 
NY 10016, Attention: Carolyn Falconer. 


Create Colorful, 
Interactive Menus for 
Your Applications 


@ Here’s how to provide 
novice users with all the 


screen displays and 
keyboard input facilities 
they need to operate. 





(Note: estimated fax length is 50 pages.) 
No phone calls, please. 

To create MENU.COM from MENU 
.ASM, you must have a macro assembler 
(IBM or Microsoft, Version 2 or later) and 
enter the following command sequence: 


MASM MENU; 

LINK MENU; 

EXE2BIN MENU MENU.COM 
DEL MENU.OBJ 

DEL MENU.EXE 


If you don’t have a macro assembler, you 
can generate the same .COM file simply 
by running MENU.BAS in BASIC. 

The MENU command syntax is 


MENU [/D/E/N} screen template 
“\gutl Lout2y. <,autn} » <- < 


Each of the italicized operands is the name 
of a file and may include a drive and full 
path specification. A screen file is normal- 
ly created by using MENU with its /E 
(Edit) option. Entering the line 


MENU /E ,,8Creen 


will create a new file to be stored under the 


filename SCREEN. Note the use of the two 
commas. MENU normally expects to 
work with at Icast three filenames. In this 
case, there is no input screen file (you’re 
creating it), and there is no template file to 
control the generation of an output file. 
The commas take the place of the missing 
operands. If you subsequently need to edit 
SCREEN (of course, screen files need not 
have this filename), entering 


MENU /E screen, ,screen 


will let you update the file and save it under 
its original name. 

While you won’t usually have to deal 
with one outside the MENU editor, a 
screen file is an ASCII file that contains the 
characters to be displayed, ANSI video 
control sequences, and other special char- 
acters. Figure | contains a description of 
ASCII characters used on a screen. 

It is the template file that determines the 
output files. A template file is also an AS- 
Cll file, and it can be created with a text 
editor such as the PC Magazine utility 
TED. It contains any text that you want to 
put in the output files, plus instructions 
about which information from the display 
you want copied to the output files. You 
may copy all or part of an input field. You 
may alsocopy constant data fields from the 
display to the output files. Each input or 
constant field can itself be anywhere from 
a single character to many lines in length. 

A few special characters are recognized 
in a template file to control copying from 
the display and to select among the output 
files. All other characters are copied with- 
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Mtns teoreen nee en 
displayed as a default value for the input field. 


Start of constant field. The position in the display is saved. 


} End of constant field. The previous position in the display is saved 





as the end of the constant field. Characters between the { and } 
are the constant. Constant fields may be copied to the output 

files by using the {nnn} or {[nnn]] ihe pabine, They stca 
convenient way of associating multiple characters with a menu 


selection. Atthoug! 


h constant fields take up space In the display, 
they need not be visible if the appropriate video attributes are used. 


esc Start of ANSI video attribute sequence. Subsequent characters 
are scanned until the terminating m and the ANSISYS attributes 
are applied. The Set Graphics Rendition (SGR) functions are sup- 


ported. All of these have the pattern ESC[#....;4#m, where ESC Is the 
ASCII control character 27 and # is any decimal value listed below: 


Value 


o nona-o 
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Description 

All attributes off (norma! white on black) 
Bold on (high intensity) 

Underscore (monochrome only) 

Blink 

Reverse video — reverses whatever 
colors are already In effect 

Canceled on (invisible) — foreground 
color is set equal to background color 
Black foreground 

Red foreground 

Green foreground 

Yellow (brown) foreground 

Blue foreground 

Magenta foreground 

Cyan foreground 

White foreground 

Black background 





ees 


Figure 1: The MENU utility uses the ASCII characters that are shown above in order to detine fields 
and control screen attributes. 


out change. The simplest way to create a 
template file is to start with a sample of the 
file you want tocreate. You would edit that 
file, replacing variable information with 
references to the display. For example, 
you would replace a filename in your sam- , 
ple with (3] to cause the contents of the 
third input field displayed to be copied to 
that position in the output file. See the side- 
bar ‘*How to Create a Template File’’ fora 
complete discussion of the control charac- 
ters used in template files. 

The out operands are the names you 
give to the output files MENU generates. 
Typically you will need only a single out- 
put file (and typically it will have a .BAT 
extension), but you may use as many as 
you can fit (up to 64) on the DOS com- 
mand line. 

Note: Since the screen file, template 
file, and all output files are open at the 
same time, you must make sure that the 
FILES= statement in your CONFIG.SYS 
permits the maximum number of files that 
you will need. To use five output files, for 
example, you would need to have 
FILES= 12, since DOS always ties up five 
for its own use. If you should ever need to 
generate more than 13 output files 
(FILES=21), you will also need DOS 3.3 
or later and a utility that expands the num- 
ber of handles available for each process. 

The /D, /E, and /N command-line 
switches may appear anywhere after 
MENU and provide additional control 
over its operation. The /E option has been 
discussed above. Entering 


MENU /D filename 


turns MENU into a full-screen display util- 
ity. This is a convenient way to display the 
contents of another file, up to 300 lines. 
ANSI color sequences in the file will be in- 
terpreted, but other screen file special 
characters, such as [, ]. {. }, and \ will sim- 
ply be displayed. In display mode, you can 
use the cursor-control keys to scroll 
through the file, but you can’t make any 
changes or create any output files. 

Normally, MENU saves a copy of the 
console screen before it starts to work. The 
original screen is then restored when 
MENU is through. You may combine the 
/N (No-restore) option with any of the oth- 
er uses of MENU to inhibit saving and re- 
storing the display screen contents. This 
avoids a lot of screen flashing if you are 
linking from one menu to another menu or 
to a program that paints the entire screen 
on its own. 
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USING MENU 

Let’s assume that you want to create the 
batch file TASK.BAT, which will let the 
user execute one of several programs using 
a specified input file. You need to give the 
user a choice of program names ora simple 
selection code and you must let him enter 
the name of an input file. In DOS 3.3 or 
later, a suitable batch file is 


@MENU SEL.MNU SEL.TPL SEL.BAT 
@CALL SEL.BAT 
@OEL SEL.BAT 


If you have an earlier version of DOS, 
your batch file will look like this: 


ECHO OFF 
MENU SEL.MNU SEL.TPL SEL.BAT 
SEL.BAT 


You create SEL. MNU using 
MENU /E ,,SEL.MNU 


When MENU executes, you will see a 
blank screen except for the status line at the 
bottom. Use the cursor-control keys and 
the function keys, shown in Figures 2 and 
3, to set up the display as you prefer. Be 
sure to use the F7 and F8 keys to define the 
start and end of the two input fields and F2 
to define the end of the display. You may 
also use F9 and F10 to set display colors. 


MENU’S FUNCTION 


KEYS 





Description 
FA Help (displays key definitions) 
F2 Set end of menu 


F3 Display input and constant-field 
definitions 


F4 Delete an input or constant-field 
definition 

F5 Start of constant field 

Fé End of constant field 

F7 Start of input field 

F8 End of input field 

ES Chenge display ettribute 

F10 Apply display attnbute to current . 
cursor position 


Figure 2: These perform many functions that 
help you edit end create files in MENU. 


Then press Ctrl-Enter to exit MENU and 
create the SEL.MNU file. (Until you learn 
the program, you'll find yourself referring 
back to Figures |, 2 and 3 with some fre- 
quency!) 

The screen you've created might look 
like that shown in Figure 4. Now, use your 
text editor to create SEL.TPL. This should 
look like Figure 5, only with real program 
names substituted for the WPROC, PERT, 
SPREAD, and DBA shown. You may 
want to add the /N option to MENU in 
your TASK.BAT file if the programs paint 
their own first screen. 

TASK.BAT is now ready to run. The 
user enters the number of the task at the ap- 
propriate location, hits Enter (or Tab), and 
types in the name of the file that he wants 
to work on. When he hits Enter again, 
SEL.BAT is created, run, and (under DOS 
3.3 or later) deleted after use. (With earlier 
DOS versions, SEL.BAT will be over- 
written the next time that TASK.BAT is 
mun.) 

In this example, the template file, 
SEL.TPL, contains the actual program 
names to be passed to the output file. Pro- 
vided their sequence is retained, these 
names could be added to SEL.MNU, 
shown in Figure 4, as constant fields. Us- 
ing F5 and F6 to start and end each con- 
stant field, you might add a line like 


{WPROC} {PERT} {SPREAD} {OBA} 


below line 4 in SEL.MNU, for example. 
(While creating the file, you can use F3 to 
display the constant-field curly brackets 
and the square brackets used for regular in- 
put fields.) Although the program names 
will take up character positions on the 
screen, you could use the display-off attri- 
bute so that they would remain invisible to 
the user. And by putting the required con- 
stant data in the screen file, the contents of 
the SEL. TPL file would be reduced to 


(01)) [2] 


Although space does not permit a step- 
by-step run-through, you'll get a fuller 
idea of MENU’s power by considering the 
more complex example shown in Figures 6 
through 9. Here, MENU is used to auto- 
mate and simplify the task of sending an 
ASCII file through a fax program. Some 
fax programs do not create a cover sheet 
and also require a complex command line 
with operands and options that, in your use 
of the program, will always be the same. 

FAX.BAT (Figure 6), the main batch 








Description 

Esc Terminate MENU without 
producing output files 

Enter Move to next line of input 
field or next field or finished 
if in last field 

Ctrl-Enter Finished with input, produce 
output 

Tab Move to start of next input 
field 

Shift-Tab Move to start of current input 
field or if already at start, 
move to start of previous one 

Home Same as Shift- Tab 

i Move up one line 

PgUp Move up one screenful 

_ Move left one character 

> Move right one character 

End Move to end of field 

Ctrl-End Move to end of menu 

L Move down one line 

PgDn Move down one screenful 

Ins Toggle insert mode 

Del Delete character under 

y cursor 
Alt= Insert next character in 


display even if itis a control 
character. Used to put the 
graphics for CR, LF, ESC, 
and TAB in the display. 





Figure 3; Here are some additional keys for you 
to use when working with MENU. 


file, ts invoked by simply entering 
FAX filename 


FAX1.MNU and FAX1.TPL (Figures 7 
and 8) get the cover sheet information and 
create an ASCII file containing the cover 
sheet page. FAX2.TPL, as follows 


SET FAXFILES$=[(1] 


works with FAX2.MNU (Figure 9) to ob- 
tain the filename if FAX is called without a 
legitimate filename. 

Even more-complex menus and tem- 
plates can be constructed using multiple 
output files and constant fields in menus to 
create menus that update other menus or 
that create additional menus and tem- 
plates. Your imagination is the only real 
limit. The fax example above is a subset of 
such a group of batch files and menus. 
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In the complete fax system I’ve imple- 
mented, for example, there is a selection 
menu for telephone numbers that contains 
an option to update itself. The telephone 
list contains each known destination and 
its telephone number. The telephone num- 
bers are stored as constant fields so that 
they can be extracted by the template and 
passed to the fax program. Typical lines 
look like this: 


1. Company A 8005551212 
2. Company B 4845551222 


You choose the destination by entering the 
item number, and the template obtains the 
actual phone number with a {[1]} refer- 
ence. Entering a 0 signals a request to up- 
date the list, and the resulting batch file 


uses MENU with another screen and tem- 
plate file to update the screen file for phone 
numbers and its own screen file. 

As a further stimulus to experimenta- 
tion, another part of my office’s fax system 
uses the line 


DIR *.FAX|SORT|MENU /D/N 


to display a sorted list of the fax files that 
have already been sent. 


HOW MENU WORKS 

MENU is a fairly large program, but it is 
very straightforward. It uses few hard- 
ware- or DOS-related tricks, so under- 
standing it is mostly a matter of following 
the code. The program consists primarily 
of procedures that are called to process 
each character, whether that character is in 
the screen file or the template file or is in- 
put from the console. The open procedures 
are entered and exited with a JMP rather 


HOW TO CREATE A TEMPLATE FILE 


by Ron Q. Smith 

A template file has a format very simi- 
lar to that of the screen file. Most char- 
acters in the template file, including CR 
and LF, are sent directly to the output 
files without change. When MENU 
first starts reading a template file, all 
output is sent to the first output file- 
name given on the MENU command 
line. Special characters in the template 
file allow you to extract information 
from the display and send it to the out- 
put files, to send the edited date and 
time to the output file, and to change 
output files. 

No additional control characters are 
inserted when information is copied to 
the output file either from the template 
file or from the display. You can create 
records of arbitrary length in the output 
file—indeed, you'll create very long 
records unless you insert LF characters 
at appropriate points in the template 
file. Normally you need not be con- 
cemed about this, since your template 
file will usually have the same structure 
as your desired output file. When you 
create the template file with your text 
editor, LF characters will be inserted 
everywhere that you start a new line. 
However, if you are copying a multi- 
line input field or constant field to the 
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output file, you will probably want to 
be sure that each line on the screen is a 
single record in your output file. The 
MENU program does not assume this, 
because you may want to create a long 
data record for some program or break 
up the field at some other width than the 
display-line width. 

The special characters used in the 
template file are as follows: 


Do not send the \ to the output 
file, but do send the next character even 
if it is a control character. 


aa Send an input field or time-and- 
date pattem to the output file. If the 
characters immediately following the [ 
are decimal digits, an input field is se- 
lected. If they are anything else, a time- 
and-date pattem is processed. For ex- 
ample, 1... indicates that the first input 
field is selected; [0009]... selects the 
91st input field. On the other hand, 
labe... selects time-and-date editing. 
When an input field is selected, an- 
other level of template processing be- 
gins. Again, all characters except spe- 
cial characters are sent to the output file 
directly, therefore allowing you to mix 
template information with the input 
field information. The special charac- 
ters that are used within an input field 


than with a CALL and RET. 

MENU.ASM consists of four sections: 
the screen-file-processing section, the dis- 
play-editing section, the template-process- 
ing section, and the program-initialization 
section. 

Though executed first, the program- 
initialization section is physically located 
at the end of the program. This way, since 
this section isn’t needed after it executes, 
its space in memory can be reused for part 
of the display buffer. The initialization 
section consists of the INIT, 
READ_SCREEN, and OPEN_FILE. 
INIT first scans the DOS command line 
using the OPEN_FILE procedure to obtain 
the screen file, template file, output files, 
and options. 

Each time OPEN_FILE is called, it 
scans one more field on the command line 
and tries to open or create (for output) the 
files. OPEN_FILE also checks for the 
switch-option letters; this allows them to 


reference are itemized below: 


Do not send the \ to the output 
file, but do send the next character, 
even if it is a control character. 


End of reference. Send all re- 
maining input-field characters to the 
output file. Thus, [5] sends all of input 
field 5 to the output file. Trailing blank 
characters in the input field are never 
sent to the output file. 


Send the next (one) input field 
character to the output file. 


L=] Send all remaining characters 
in the current display line of the input 
field to the output file. Since the input 
field itself does not include carriage-re- 
tum and line-feed characters, the tem- 
plate will usually contain a sequence 
such as 


{1s| 
=| 
=|3 


to move a multiline input field to the 
output file. 


(aa Stop processing the |... ] if no 
More characters remain in the input 
field. The template file is scanned until 
the ] is found. Ifa time-and-date pattem _ 
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appear anywhere on the command line. If 
no filename is specified (that is, if a com- 
ma appears), a default file is used. The de- 
fault for the screen and template files is to 
skip those processing sections. However, 
if the /D option is specified, a default of 
STDIN is used for the screen file. 
STDOUT is used as a default for the first 
output file if there is a leading comma. 
Subsequent missing output files are ig- 
nored. 

Starting at the label CHECK _VID, the 
INIT procedure determines the type of vid- 
eo adapter that is in use and saves the cur- 
rent video-state information. The number 
of columns and lines on the current screen 
are also determined and saved for use by 
the display routines. If a Color Graphics 
Adapter (CGA) is in use, a slow screen up- 


is selected, similar processing occurs, 
except that the special characters are 
mostly two-letter combinations. All 
characters in the pattem are sent direct- 
ly to the output file until a special char- 
acter is discovered. The special charac- 
ters follow: 


As above. 


(Bie) End of pattern. Resume normal 
template-file processing. 

Replace with the numeric 
month of the year (01 to 12). 


Replace with the numeric day 
of the month (01 to 31). 

Replace with the numeric cen- 
tury (19 or 20). 

Replace with the numeric year 
(00 to 99). 

[MN] Replace with the alphabetic 
three-letter abbreviation for the month. 


Replace with the alphabetic 
three-letter abbreviation for the day of 
the week. 


[ih ] Replace with the numeric hour 
of the day (00 to 23). 


Replace with the numeric min- 
ute (00 to 59), 


date is needed to avoid snow. For any oth- 
er adapter, a fast update is desirable, so a 
flag is set for testing by the screen read and 
write procedures. 

If the display is already in one of the 
text modes, the display mode is not 
changed. If it is in a graphics mode, the 
display is initialized to mode 3 (80-column 
color text). Unless the /N option is in effect 
or the display was in a graphics mode, the 
contents of the display are saved so that 
they can be restored when MENU exits. 
The space remaining in the 64K segment is 
available for the display buffer and is ini- 
tialized with blanks. 

The screen-file-processing section 
starts after the label BEGIN. This section 
reads the screen file and then builds the 
display buffer and the input and constant- 
field tables. The display buffer contains 
character and attribute byte pairs exactly as 
they will be transferred to the screen. The 
use of a display buffer permits menus to be 


Lss_] Replace with the numeric sec- 
ond (00 to 59), 

Forexample, [DW MN DD, CCYY 
hh:mm:ss} might result in Mon Jul 
12,1989 21:15:34. The time-and-date 
pattern is case sensitive. 


go Send a constant field to the out- 
put file, Editing of constant fields is not 
supported. Only two forms of reference 
are permitted. {ann} sends the nnnth 
constant-field to the output file. {[nnn]} 
is an indirect constant field reference 
and is the most important use of con- 
stant fields. The mnnth input field is 
used to obtain a decimal number. That 
constant field is then sent to the output 
file. 

Assume, for example, that the tem- 
plate contains {[5]} and that the fifth in- 
put field contains 2. The contents of the 
second constant field are sent to the out- 
put file. 


Switch output files. The usage 
must be <ann>. The nnnth output file 
named on the MENU command line 
becomes the current output file. All fur- 
ther output will be concatenated to the 
end of that output file. Note that output 
files are not closed when a switch oc- 
curs. This allows you to switch back 
and forth among output files. r 
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The 


DOS 
manual 


on a disk! 
e Easy to use 


“DOS Help! offers 
exactly what the 
name says - full, 
flexible, and 
accurate DOS 
Help... more complete than 
the DOS reference manual. 
...in-depth advice and real- 
world warnings you'll never 
get from Microsoft or IBM. 
Its the one program to own 
if you're already a DOS 
expert - or want to become 
one.” -PC Magazine 


Now it's even better... 

*Three Hypertext databases 

eComprehensive coverage 
of all DOS versions. 

Try it for yourself. Fully 

guaranteed, money back if 

not completely satisfied. 


$49 95 Plus $4 00 Shipping & Handing 
California Residents add 6 5% Sales Tax 
VISA - MC - AmEx 
1147 East Broadway, Suite 56, 
Glendale, California 91205 


1-800-833-7355 


{in Calif. 1-800-358-4477) 
Ask for extension 1233 
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FOR $1699, YOU CAN GET 
CUSTOM CONFIGURATION, 
SELF-DIAGNOSTIC SOFTWARE, 


A30-DAY MONEY-BACK 
GUARANTEE AND 
NEXT-DAY DESKSIDE SERVICE. 





RY... 210 


Tutorial Diskette } we our pa 210 
ferent from al 
“Aon, — the rest. 
SCrene HVIC, a Whar we put 


behind it. And what 
we put in it. Because 
we build every one of these 
systems a little bit differently 
than everybody else. And we support 





These days, there are literally 
dozens of 286 systems to 
choose from. 

But in a recent PC Week 
Poll of corporate buyers, it was 
the Dell system that was ranked 
Number | for overall customer 
satisfaction. 

Even at the first glance, it’s 
easy to see that two things 


them like nobody else. With some 
systems, you can buy an expensive 
service contract. With others, you're 
lucky if you get a parent company 
with a permanent address. 

But with our System 210, you get 
the most complete package of service 
and support in the industry. And you 
get it at absolutely no charge 

To begin with, when you buy from 
us, we give you a personal account 
representative. Who gets to know 
everything about you and your system. 

Incase you ever have a problem, 
we back you up with multiple levels 
of support. 

For example, our self-diagnostic 
software. And our toll-free technical 
support hotline. Between these two, 


we can resolve 90% of your problems 
right away. 

And we can take care of the 
other 10% by the next business day. 
With every system, you get next- 
day deskside service provided by 
a Xerox Corporation technician. 


EVERY GUARANTEE 
HAS A GREAT 
COMPUTER 
BEHIND IT. 


One of the reasons we can afford 
to give you so much support is that 
our systems need almost no support 
atall. 

We make the System 210 right 
here in the U.S. We build every 
system to the highest standard of 
quality. And we custom configure it 
to your exact specifications. From 
the system board up. 

And as you can see, we've left 
nothing out. At $1699, even the most 
basic configuration gives you 512 KB 
of RAM, a 20 MB hard drive and 
a VGA monochrome monitor. 

Besides the support we already 
described, the System 210 also comes 
with a guarantee you wont find any- 
where else: Try it in your office for 30 
days. If you aren't completely satisfied — 
for any reason—even if the case color 
doesn't match your office —send it 
back. And we'll refund your money. 
With no questions asked. 

If you'd rather not tie up your money 
in the first place, a lease plan can be 
designed to fit the exact needs of your 
business. t 

So it doesn’t matter whether you're 
looking for the best 286 system, the 


F F NEW 12.5 MHz 286 DELL SYSTEM® 
best price, or the best support plan in THE NESELSSEERODE SISTEM 








>} , STANDARD FEATURES: * Page mode interleaved memory 
the industry. * 80286 mucroprocessor running at architecture 
Just give us acall. 12,5 MHz. * Integrated high performance hard 
y : *Chowe of 512 KB, 640 KB? 1MB disk interface on system board. 
And we'll send you all three. In or 2 MB of RAM expanable wo » Enhanced 101-leey keyboard. 
ee 16 MB (6 MB on system board). * I parallel and 2 senal ports. 
the same box. 5,25" 1.2 MB or 3.5°1.44 MB +3 full-sized 16-bit AT expansion 
diskette drive, shots available. 
¢ Socket for Intel 80287 math ‘ 
iD) E is it coprocessor. OPTIONS: 
> s * Integrated diskette and high *40MBor 150 MB tape drives. 
COMPUTER performance 16-bit VGA video # Intel 80287 math estar 
CORPORATION) controller on system board. + 128 KB RAM uperac 
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800-426-5150. 


POR DELL IN CANADA, CALL 50 


37 S752 





*LIM 4.0 support for memory over 
IMB 








+512 KB RAM upgrade kit 
*2 MB RAM upgrade kit. 
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much larger than a single screen. 

The screen file is scanned, one charac- 
ter at a time, using the GET_CHR proce- 
dure. The TBL_SRCH procedure is called 
to determine the character type. It returns 
an index used to branch to the procedure 
that handles the appropriate character type. 
Most characters result in a branch to 
SCR_PUT and so are simply entered in the 
display. 

The carriage-retum (handled at label 
SCR_CR) and line-feed (SCR_LF) char- 
acters always mean the end of a display 
line. The current line is filled out to the end 
with blanks. A line feed immediately fol- 
lowing a carriage return is ignored. 

The [ character (SCR_LBRK) starts an 
input field. An entry is made in the input- 
field-definition table (EDIT_AREA) that 
saves the display address. When a ] 
(SCR_RBRK) is encountered, the end of 
the input field is entered in the table. Simi- 
lar handling of { and } (SCRLLBRACE 
and SCR_RBRACE) creates entries in the 
constant-field-definition table (CONST_ 
AREA). 

An ESC character (SCR_ANSI) signals 
the start of an ANSI display attribute se- 


SELTPL COMPLETE LISTING 


y=n(1) WPROC [2] 


y==(2) FERT [2] 
)="(3) SFREAD [2] 
y==(4) DBA [2} 





Figure 5: The information from the screen file 
(Figure 4) is passed through a template file 
before being made into an output file. 
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Figure 4: When 
this typical menu 
display comes up, 
the user's task 
selection number 
and the filename he 
enters will be 
processed by the 
template file 
(Figure 5) and 
tumed into an 
executable 

batch file. 


FAX.BAT 


@ECHO OFF 

SET FAXFILE$=31 

IF (*FAXFILE$%)==() GOTO GET_FILE 
IF EXIST tFAXFILES* GOTO HAVE_FILE 
:GET_FILE 

MENU /N FAX2.MNU FAX2.TPL FAXS. BAT 
CALL FAXS$. BAT 

DEL FAX$. BAT 

IF (%FAXFILES$%)==() GOTO END 


IF NOT EXIST tFAXFILE$% GOTO GET FILE 


sHAVE_FILE 

MENU 7N FAX1.MNU FAX1,TFL FAX$.CVR 
CoPpY FAX$.CVR+8FAXFILES 

FAXFRG /FFAX$.CVR /N /F /TTEL.FIL 
DEL FAX$.CVR 

SET FAXFILES= 

2: END 





date an existing menu, the input-field-defi- 
nition table (EDIT.AREA) is copied to a 
new input-field-definition table (DEF_ 
AREA) and a single input-field definition 
consisting of the entire display is placed in 
EDIT_AREA. 

The input-processing section starts at 
EDIT_NMT. When the first screenful is 
displayed, keystroke processing from the 
console begins with a loop at EDIT_FILE. 
The WITBL_SRCH procedure looks up 
the key type and then calls the appropriate 
key-processing procedure. Most key- 
strokes go to EDIT_PUT, which inserts 
the character in the display buffer (if in an 
input field), moves the cursor-right one 
position (by falling into the cursor-right 
procedure RIGHT_SUB), and updates the 
screen display. If insert mode is in effect, 
the characters in the current input field 
are shifted right one position in order to 
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Figure 6; FAX.BAT is the main file of a more complex example of MENU's power. 


quence of the following form: 
ESCL#; #7... 0m 


The display attribute to be applied to a sub- 
sequent character is changed just as AN- 
SLSYS or ANSI.COM would change it. 
Because you might want to put [,],{,}, and 
the graphics characters represented by CR, 
LF, and ESC in your menu, however, the \ 
character (SCR_FORCE) always puts the 
next character from the screen file in the 
display buffer. (You don't have to worry 
about all of these special characters when 
you create your screen file, MENU /E 
takes care of all that for you. ) 

When the end of the screen file is 
reached (this is indicated by a retum from 
GET_CHR with the Zero Flag set), the 
code at EDIT_RDY checks to see if all in- 
put and constant fields were correctly 
closed. If a MENU /E is being used to up- 


make room for the inserted character. 

Most of the key-handling procedures 
simply calculate a new cursor position, ei- 
ther in the form of an index to the display 
buffer or as a signed offset to the current 
cursor position. The real cursor-handling 
logic is associated with the code at 
MOVE_CRS, which adds the signed off- 
set to the current cursor position, and at 
MOVE_TO, which moves the cursor to a 
display buffer index. MOVE_TO first de- 
termines if the new cursor position is cur- 
rently on the screen. If not, the screen is re- 
displayed with the new position in the first 
or last line, depending on the direction of 
the motion. MOVE_TO then checks to see 
if the cursor is in an input area by using the 
FIND_AREA procedure. If it is not, it 
checks to see if there is an input area be- 
yond the cursor but on the current screen, 
and it then moves the cursor to the start of 
that input area. 










When you buy a 
computer, about 35% 
of your money goes to 
the store. 

But wed much rather 
see your money go to 
somebody who deserves 
it a lot more. 

You. 

So we give you ¢ 
completely different 
kind of computer store. 

The Dell Computer 
Store. 

Instead of a crowded, 
high-overhead show- 
room, you get our brand 
new 44-page catalog. Which 
gives you a full line of 386” 
and 286 systems, printers, 
peripherals, software, and 
accessories. 

And since you buy direct 
from the manufacturer, you save 
about 35%. 


SEND AWAY FOR 
YOUR VERY OWN 
COMPUTER STORE. 


Buc there's a lot more to it 
than saving money. We offer 
you the most complete service 
and support in the industry. 
Including a 30-day money- 
back guarantee. A toll-free 
technical support hotline. 
Self-diagnostic software. And 
next-day deskside service from 


t8 a trademark of {ntel Comporation Ser teh 
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Xerox Corporation. 
If you read our ad in the 
back of this magazine, 
it will cell you a lor 
more about the systems 
we offer. And the service 
we put behind them. 
So if you'd like a much 
more intelligent way to 
buy a personal computer, 
have a look at ourad. Or 
call us at 800-426-5150. 
Or send us the card on 
this page. 

And we'll send the 
best computer store 
you've ever seen. 


One you don't have to 
set foot in. 


DELL 


COMPUTER 
CORPORATION 


TOORDER. CALLUS 


800-426-5150. 





FOR DELL IN CANADA, CALL 800-387-5752 
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‘into a Ota 


Tagine your present printer turning 
out crisp, high resolution plots while 
you continue to work, without inter- 
ruption, at your PC. 

The EOgraph Plus add-on board 
lets you do that, and more. 

You have total control over eight 
different line widths, and as many 
colors as your printer offers. 

You can produce drawings 15 feet 
long, and longer, in any carriage width. 

How about multiple plots, or 
automatic queuing of text and plots? 
Yes, the EOgraph Plus lets you do that, 
too—with ease. 

Think of it! Using virtually any 
CAD or graphics program, you can 
work at your PC while your printer 
generates plotter-quality drawings with 
nearly incredible detail. 

Best of all, you get all of this 
without the headaches, or expense, of 
baby sitting a plotter. 

Thousands of users agree: 

No other PC add-on can increase 
your productivity, or pay for itself so 
quickly, as the EOgraph Plus. 

It may sound too good to be 
true, until you call for the facts, toll- 
free, at 1-800-548-5780. 


DEALER INQUIRIES | 


jane ------ Plus: On ass | 


1 Pease set ion ad end at | 
Mo 
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Figure 7: The main — 
MENU screen file 


information for the 
cover sheet. 


The logic at EDIT_STATUS updates 
the cursor coordinates in the status-line 
display and the physical cursor position on 
the screen. Input processing is finished 
when Ctrl-Enter (CENTER_SUB) or En- 
ter is pressed at the end of the last input 
field. CENTER_SUB is both the end of 
the input-processing section and the start 
of the template-file-processing section. 

Template-file processing starts by re- 
storing the original screen display and ob- 
taining the current time and date. Getting 
the time and date once ensures that the 
template-editing functions use a consistent 
set of values throughout. 





The template file is handled very much 
in the manner of the original screen-file 
processing. The template file is scanned, 
one character at a time, using GET_CHR. 
TBL_SRCH is called to determine the 
character type, and a branch is made to the 
appropriate type-handling procedure. 
Most characters are simply sent to the cur- 
rent output file (initially, the first output 
file) at TMPL_PUT. 

A \ character (TMPL_FORCE) causes 
the next character in the template file to be 
sent to the output file, even if it is other- 
wise a control character. This allows the 
<,>,[,], {,}, and \ characters to be sent 


COMPLETE LISTING 


COMPANY NAME 


STREET ADDRESS 


CITY, STATE 2IP 


TELEPNONE NUMBER 


FROM: [1= 


J 
To: (3= 
J 


PREPARED ON [DW MN DD, CCYY at hh:mm] 


In case of any trouble please contact the sender at [2]. 





Figure 8: The main MENU template file turns the information from the user's screen input into a 


formatted fax cover page. 
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the biggest blockbuster in memory board history, comes 


SixPakPlus' 
SixPak 286™; the seque' 
Fe aturing a cast of 


shines as ¢ 
4 believe it or: 
wailable at bargain m 
But that’s not all. 
At your request 
port makes a special 
computer. 
Due to the natur 


people owning AT@com 


SixPak 286 is 


nues. From AST, the people who brought you 


Ip t 
ypular memory specification ever, EMS 4.0, 


f this year's hottest offerings. 
t, all of this full-featured EMS memory is 
n TICES. 


/O option, with both a serial and a parallel 
earance to save valuable slots in your 


. 286’s powerful capabilities, only 
patible computers will be admitted. 
| over town. For more information, call 


ig 


4 MB of expanded or extended memory, 


ADVANCE REVIEWS]|— 


“Super. SixPak 286 makes short work of the 
meanest, toughest tasks in the office.” 


“Thumbs up. It’s flexible. It’s compatible. This is one 
high-quality production.” 


“SixPak 286 is a hit. Its low-profile design and 
switchless installation are flawless.” 


RESEARCH INC. 


(714) 863-0181 or use our Bulletin Board Service Number (714) 852-1872. mad 
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to the output file. A < character 
(TMPL_FILE) signals a change in output 
file. The next characters are assumed to 
constitute a decimal number, followed by 
>. The number that appears is an index (1 
to 64) of the output files given on the com- 
mand line. The selected file becomes the 
current file. 

A [ character (TMPL_SENT) signals 
the start of a substitution pattern. An input 
field may be copied ({nnn . . . ]) or atime- 
and date-substitution pattern may be pro- 
cessed ({MM . . . ]). Ifa decimal number 
immediately follows the [, a branch is 
made to DO_INP, which then processes 
the input-field reference. Otherwise, the 
branch is to CHK_PAT to process a time- 
and date-substitution pattern. DO_LINP 
simply repeats the logic pattern used for 
the template file as a whole, using different 
character-type and procedure-vector ta- 
bles. 

While most characters from the input- 
field pattern are copied directly to the out- 
put file, a few (?, =, !, ], and \) require 
special processing. As before, the \ char- 
acter (COPY_FORCE) copies the next 
character from the pattern to the output 
file, thus allowing the special characters to 
be placed in the output file. 





The ? character (COPY ONE) copies 
the next character from the input field to 
the output file. An = (COPY_LINE) 
makes it easy to handle a multiple-line in- 
put field by allowing the remaining charac- 
ters in the display line to be copied from 
the input field to the output file. 
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The | character (COPY_STOP) termi- 
nates input-field processing if there are no 
more nonblank characters in the input 
field; it simply goes on to scan for the J. 
When the ] is encountered, any remaining 
characters from the input field are copied 
to the output file. 

Anything other than a decimal number 
following the [ results in a branch to 
CHK_PAT to do time and date substitu- 
tion. 

The processing is very similar to input- 
field references, with most of the charac- 
ters going directly to output, \ forcing a 
character to output, and sentinels causing 
substitution. The only difference you'll 
notice is that these sentinels are specific 
two-character alphabetic sequences (MM, 
DD, CC, YY, hh, mm, ss, DW, MN, for 
example). Each of these is replaced in the 
output file by the two (three in the case of 
DW and MN) characters that represent the 
time and date. 

A special block of code starting at 
COPY_SCRN is used when a screen file is 
created or updated using MENU /E. In this 
case, no template file is used and the logic 
is basically a reverse of the screen-file-pro- 
cessing section. 

The display buffer is scanned and a file 
is created that would reproduce that dis- 
play buffer if it were used as a screen file. 
Special handling is required to generate the 
ANSI video-attribute sequences whenever 


Figure 9: This 
MENU screen is 
called by FAX.BAT 
when the user 
forgets or mistypes 
the name of the file 
to be faxed. 


the attribute changes in the display buffer 
and to insert the [] and {} pairs around in- 
put-field definitions and constant-field 
definitions, respectively. Otherwise, the 
logic converts one screen line into one out- 
put-file record, which is terminated by a 
CR LF pair. When the template-file pro- 


cessing is complete, all output files are 
closed (WF_DONE) and the program exits 
(EXIT_DOS). 

SUMMARY 


MENU can be used with simple screen for- 
mats and correspondingly simple template 


The MENU utility can 
be used with 


simple screen formats 


late meelac=tyelelaleliare iy 


simple template 

files to give all of your 
batch files an 
attractive, easy-to- 
use, custom- 


designed appearance. 





files to give all of your batch files an attrac- 
tive, easy-to-use, custom-designed ap- 


ce. 

Don’t overlook the possibility of using 
MENU with only a screen file and no tem- 
plate or output files. It can display infor- 
mation screens in colors that themselves 
convey information to a user. Pressing En- 
ter or Ctrl-Enter will then go on to the next 
step in your batch file. Compare a fully 
formatted screen to a series of ECHO com- 
mands followed by a PAUSE for screen 
appeal! And you get this advantage with- 
out having to use ANSI.SYS or ANSI. 
COM to control the screén. Moreover, you 
can use MENU with a template file but no 
screen file to create output files containing 
edited time and date information. 

When you do want to create a sophisti- 
cated application, linking together multi- 
ple programs and batch operations, 
MENU has the power to support you. And 
all without any programming—unless, as 
a diehard who has to program everything, 
you call the template file a program. a 


Ron Q. Smith is manager of software de- 
velopment for Unisys Corp. in Roseville, 
Minnesota. 


Utilities 


MENU BY MODEM 


The programs published in PC 
Magazine are available by modem 
from PC MagNct. 

To download MENU.COM, 
log on to PC MagNet. Enter GO 
UTILITIES or choose PC MAGA- 
ZINE UTILITIES from the top 
menu, then DIRECT UTILITY 
DOWNLOAD from the next. Enter 
the filename, then select the file 
from those presented. Answer (Y) 
to DO YOU WISH TO DOWN- 
LOAD? Press Enter to see the trans- 
fer protocols. Choose a protocol 
and download the file. 

To join PC MagNet, set your 
communications software for either 
300 or | ,200 bits per second, 7 data 
bits, even parity, 1 stop bit, and full 
duplex. You can use any of more 
than 300 local access phone num- 
bers, including: Boston, (617) 542- 
1796; New York, (212) 422-8820; 
Chicago, (312) 693-0330; or San 
Francisco, (415) 296-0375. To find 
the number nearest your dialing 
exchange after you have sub- 
scribed, or for 2,400-bps service, 
connect with PC MagNet and type 
GO PHONES. For Customer Ser- 
vice, call (800) 848-8990; in Ohio 
and outside the United States, call 
(614) 457-8650. 

When you connect with PC 
MagNet. press Ctrl-C. At the 
HOST NAME prompt, enter CIS. 
At the USER ID prompt, enter 
177000,5000. Enter PC*MAG- 
NET at the PASSWORD prompt 
and Z10D8918 at the ENTER 
AGREEMENT NUMBER prompt. 

You don’t have to be a member 
of CompuServe to acccss PC Mag- 
Net. It costs $12.50 an hour for 
1,200/2,400-bps service and $6 for 
300-bps, via MasterCard, VISA, or 
American Express. These programs 
can be copied but are copyrighted 
and are made available only for 
noncommercial use. You may 
make copies for others as long as no 
charge is involved, but making 
copies for any commercial purpose 
is prohibited. 


Photocopy this page. Trimand hole- 
punch the copy and add it to your 
manual. 


Ron Smith 


@ Purpose: 


Format: 


Remarks: 


October 31, 1989 (Utilities) 


To combine information from full-screen displays and user 
keyboard input to create batch and other program input files 
under the control of a template file. Full-screen editing 
facilities are provided for displays of up to 300 lines and up 
to 100 input fields. 


MENU [/D/E/N] screen template outl [out2 ...] 


The screen operand is the file containing the display. A 
screen file is created by entering MENU /E ,,screen and can 
later be edited by entering MENU /E screen,,screen. The 
commas are used to replace omitted file operands. 





The template is a file that controls the format of the output 
files. A template file is created with any ASCII text editor 
and contains constant data and instructions for copying 
information entered on the display. 


The out files are constructed from the information on the 
display and in the template files. Up to 64 out files may be 
created. 


The optional /D switch is used to display any screen or 
other ASCII file of up to 300 lines. If the screen file is not 
specified, the DOS standard input file is assumed. The 
number of screen columns and rows is automatically 
determined, and all sizes of displays up to 255 by 255 are 
supported. 


The /N (no-restore) option is used to inhibit MENU from 
saving or restoring the original DOS screen contents when 
exiting. This switch is normally invoked when loading 
programs that paint their own opening screen. 
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could do absolutely anything 
you wanted with your data 
files, what would you do? 


Jeu wildest dreams, if you 


You'd organize them, of course. 


Manage them, too. 
From time to time you'd prob- 





ably need to look for them. 


=NORTON 
COMMANDER 


VERSION 3.0 





But most of the time, you'd 
just want to look at them—or Maybe pull down a menu, hit —_ience for MS/DOS users’ 
through them—instantly. a couple of keys or nudge your They called Version 2.0“a near- 
You might even want tosend = mouse every so often. perfect DOS shell...the market's 
them electronically to some- Seeing is relieving. best...recommended for all DOS 
one else so they could examine users, regardless of expertise? 
them, too. Well, stop dreaming. Because the We can't wait to see what the 
Or transfer them to your lap- new ‘Norton Com- critics will say about 
top so you could play with them —§ mander” has arrived our latest version. 
at home. Or away from home. and it’s better than any. MCI And neither should 
Naturally, you'd want to be thing else you can use you. 
able 2 poate things with- bee Cat DOS. "eudinsmisarme’ Now you see it. 
out having to do much o t, the new Lai Al . 
anything yourself. Norton Commander is Ea wth ory HCH ————— 
so good, its even better The new Norton Com- 
than the old Norton Commander mander combines all the func- 
rtect Which is pretty remarkable, __ tions ofa hard disk manager with 
Neos shell considering that /oWorldcalled all the features you need to sup- 
Noo na as é the original version “tops in its port and enhance the DOS com- 
emers s oF est class...a new level of conven- mand line. 
aes mark ji Jubii thought the world of Version 20. 





better ~and even easier to learn and use. 


aetna 


Your wish Is our 
Commander 


Yet its flexible enough to ad- 
just totally to your particular style 
of working—even get out of your 






the application. 
In fact, a couple of keystrokes 
—or mousestrokes, if you pre- 


way entirely when you don't fer—is all it takes to perform the 
need to see it. full range of file management 
But sinceitcandosomany _ functions. 
things for you, you'll probably be Or, for that matter, to call up a 
seeing a lot of it. tree view of your directories, a 
Like those times when you list of your last 15 commands, or 
want to browse e a menu of your favorite programs 
through the Fitz and routines. 
cna of ee wt oe be 
your files, cant $s easier? Faster? 
butyou san ss More efficient? 
havent tes + geet Certainly nothing 
the cre i we've heard of. 
time im.., ats Want io sx whats ithout 
wie tm roy ep 
ogee, a * ingenious Fie Viewers yo data is 
3 Rag Sey : 
i “fm, / Neither rain, nor sleet, 
Pig / norsnow, nor dark of night. 
Speaking of things you havent 
/ heard of before, imagine using 
a DOS manager to automatically 
patience—to send and receive messages Via 
load and run the MCT’ Mail. 
applications that created Dream on, right? 
the files in the first place. Wrong. Our new Commander 
Thanks to our ingenious File — Mail” lets you instantly exchange 
Viewers, all you have todo nowis _ files, faxes, telexes and E-Mail 
point to the filename and shoot. —_ with any MCI Mail subscriber— 
Presto. You're eyeballing your —_ in Milwaukee, in Outer Mongolia, 
data. even in Marketing. Without hav- 
Fire again and you've launched _ ing to laboriously load and run 


one of those tiresome commu- 
nications programs. 

Who knows, you | 
may actually get | 
some mileageoutl ———=— 
of yourmodem for- 9 === 
a change. 

Youll 
definitely 
get more = users 
mileage out mena) 
of your laptop PC. 

Because the 
Norton Commander ~~~ 
adapts to your lap- tae, 
top’s LCD display characteristics. 

And ournewCommander Link” 
lets you transfer files from desk- 
top to laptop—and back—quickly 
and easily* 

So before 
you go 


The new Norton Commander speaks 

laptop, toa It adapts to your LCD 
display automatically And our new 
Commander Link makes it easy to 





—— 





a 


hard way, see your favorite soft- 
ware dealer. 

If you haven't got a favorite 
software dealer, call us right away 
at 1(800) 365-1010. 

And order us around. 


Peter Norton- 


COMPUTING 


Designed for the IBM PS/2 and PC families and 100% compatibles. © 1989 Peter Norton Computing, Inc., 100 Wilshire Blvd., 9th Floor, Santa Monica, CA 90401-1104. 
All rights reserved. All trademarks are acknowledged. *Requires a serial cable. Coupon offer for cable is included with package. 
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¥ 
The New OKIDATA — 
Puts More “Show” in Your Business. 


Get Letter Quality, OKIDATA 
Reliability and Steve Allen’s 
wesowcan aren Guide to Better Business Printing. 


Steve Allen may be a big star but he also runs a small 
business. The new OKIDATA 380 gives him the versatility 
and letter quality he needs to succeed. 

With all popular software, Steve can use all six resident 
fonts on a single page in a full range of styles and sizes. 
Switch from one to another from the front panel. Change 
from continuous paper to single sheets with automatic paper 
park. And do labels and forms with the bottom feed paper 
path and the optional pull tractor. 

He’ll also get more out of the 380’s printhead: it’s designed 
to last twice as long as the competition’s. 

Come into your nearest OKIDATA dealer, screen test the 
new OKIDATA 380 and get a FREE copy of How to Put 
More ‘‘Show”’ in Your Business Printing with Steve Allen. 
Then put more ‘‘show’’ in your business. For the name of 
the OKIDATA dealer nearest you, call 1-800-OKIDATA. 
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‘The output samples above were pnnted on a MICROLINE 380 
using WordPerfect 5.0 and Gemgraph. 


OKIDATA is a registered trademark of Ola Amenca, Inc., Marque 
déposée de Okt 


Ap sees We put business on paper. 


otis Hnvironments 


Text display is the most important part of 
any graphics programming system. In my 
last column, | discussed how the graphics 
environment of the OS/2 Presentation 
Manager frees us from the typewniter tyr- 
anny of the fixed-pitch font used in charac- 
ter-mode environments and opens up the 
possibility of displaying text as it was 
meant to be seen, in proportionally spaced 
fonts. 

In the last issue, ] also discussed the two 
types of fonts found in the .FON font files 
shipped with OS/2 1.1, Raster fonts store 
each character as a tiny bitmap, an array of 
bits that correspond to the dots or pixels 
that form the character on the output de- 
vice. Raster fonts musi be designed for 
specific point sizes and specific device res- 
olutions, and manipulation of the fonts is 
extremely limited. 

Vector fonts store each character as a 
series of straight lines and curves that de- 
fine the outline of the character. The GPI 
(Graphics Programming Interface) algor- 
ithmically determines the intcrior of the 
area and fills it. Vector fonts are indepen- 
dent of point size and device resolution and 
can be extensively manipulated. 

The support of vector fonts in the Pre- 
sentation Manager is a big step up from 
Microsoft Windows. Even if you wanted it 
to, Windows would have a lot of trouble 
generating vector fonts, since its Graphics 
Device Interface (GDI) does not support 
some of the underlying graphics opera- 
tions necessary to render them. (The only 
curves that GDI supports are ellipses.) 
Further, although GD! can fill areas de- 
fined by a series of straight lines, it cannot 
fill an area defined by straight lines and 
curves. The enhanced graphics capabili- 
ties of the Presentation Manager GPI, on 
the other hand, make vector fonts possible. 


NOW FOR THE BAD NEWS 

The problem is that it's not sufficient that 
GPI be able to render vector fonts. As pres- 
ently implemented, these fonts present two 
major problems. The first is perfor- 
mance—the display of vector fonts is 


The Marriag 


of Text and 


e 


Graphics, Part 2 


@ If vector-based fonts 
are so good, why do they 
look so bad? This second 
of two parts explores 


what remains to be 

done to make the text 
displayed on our screens 
really match the output 
from our printers. 





much slower than of raster fonts. In araster 
font, each character is represented by sev- 
eral bytes of data. It’s a simple matter for 
the GPI to copy these bytes to the screen. 
For a vector font, on the other hand, the 
GPI must first scale all the coordinates that 
define the character, mathematically cal- 
culate the straight lines and curves that 
connect these coordinates, use a technique 
called scan-line conversion to calculate the 
end coordinates of each horizontal scan 
line that falls within the interior of the out- 
line, and then draw these lines. That’s just 
for one character, and this is a very slow 
process. For this reason, a Presentation 
Manager program must use raster fonts 
rather than vector fonts for displaying any 
considerable amount of text on the screen. 
Figure | shows two Presentation Man- 
ager windows, each containing the first 
paragraph of Mark Twain’s The Adven- 
tures of Huckleberry Finn. The window on 
the upper left uses the 10-point Times Ro- 
man GPI raster font. The one on the lower 
tight uses a Times Roman GPI vector font 
scaled to about the same size as the raster 


font. On a 20-MHz 386 machine with a 
VGA, the text using the raster font was dis- 
played almost instantaneously. The para- 
graph of text using the vector font required 
15 seconds to be displayed. You probably 
haven’t seen text displayed so slowly since 
the days of 300-bpi modems! 

These two windows also show very 
clearly the second major problem of GP1 
vector fonts. At common point sizes and 
common video display resolutions, GP1 
vector fonts look extremely ugly. Why is 
this so? 


DUMB VECTORS 

Font design is an art, and designing fonts 
for a low-resolution raster medium such as 
a video display requires lots of art, magic, 
and compromise. 

Let’s look at the raster font in Figure 1 
first. (This is a rather poor Times Roman 
font, which we can hope will ultimately be 
replaced in a later release of OS/2. But, 
poor as it is, it can prove a point.) Do the 
strokes look a little thin to you? Perhaps 
they are. The designer of this particular 
font (10-point Times Roman on a VGA) 
has chosen to make all the strokes | pixel 
wide. Perhaps the strokes should be a little 
wider, maybe even 50 percent wider. But 
that would require each stroke to be 1.5 
pixels wide, and that’s clearly impossible. 
The only alternative would be 2-pixel- 
wide strokes, and this would make the font 
too dense. Nonetheless, there_is at least 
some visual consistency in the raster font. 

Now look at the vector font. It looks 
ugly because some of the strokes are | 
pixel wide, some are 2 pixels wide, and 
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some are 3 pixels wide. Extraneous pixels 
seem to appear on the curves of some let- 
ters. That’s not consistency. That’s a total 
mess. What’s going on here? 

Remember that the definitions of the 
characters in a vector font are simply a se- 
ries of coordinates; there is no information 
that the GPI can use to scale the coordi- 
nates in an intelligent manner. (That’s why 
the two uppercase M’s in Mr. and Mark 
have different widths in their left vertical 
stroke.) What you see in Figure I are the 
rounding errors in coordinate placement 
that result from generating from ‘‘dumb 
vectors’’ alone. 


‘You den Viner about me, wihirct yon hieve read 4 
hook by tre name of “The Adventure: of Tom 
Sewyet,” bubthet ant Lo tmatiet Thal by ok was 
wade by Mr Mark Trrur, and x told tre tah, 
reaendy There wat things etic he cirerchsd, but 
mwamriy ha tald tro tush Thatsc merhang: Brewer wan 
acybedy batbed cus tae ot another, shoul wus 
‘Aund Bolly, ot the vadox, ut acybe May Aunt 
Poly-Tom s aus Polly she is- and Mery, andthe 
Widow Douglas, u sll teld shactin thet baok—whach: 
wmotty true book, wih some stretchers af] sad 
betere 


sion of a PostScript driver for the Presenta- 
tion Manager that Microsoft is developing 
(it was actually distributed in the final in- 
stallment of the OS/2 Software Develop- 
ment Kit). The PostScript driver generates 
PostScript code from GPI drawing com- 
mands. The driver was not quite bug-free, 
so I had to direct driver output to a file and 
make a few changes to it before copying it 
to a PostScript printer. 

It was interesting to look at the file that 
printed these two paragraphs. The file was 
over 400K long. About 2K of this file was 
required to print the first paragraph; the 
rest of the file was devoted to printing the 
second paragraph. That’s a ratio of 200 to 
I—quite a difference! 

When you are displaying text from a 
Presentation Manager program to a Post- 


Figure 1:A 
comparison 
between the GP! 
Times Roman 10- 
point raster font 
(left) and vector font 
(right) ona VGA 
vividly shows the 





effect of rounding 





errors that could be 
minimized by using 
intelligent vector 
technology. 


Wilow 
fewney & tras trek; ith anme stretchers, os [ aif 
before. 
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So, while it is very exciting to find sup- 
port for vector fonts in the GPI, it is also 
very disturbing to see that they aren’t im- 
plemented very well. 

As font size or resolution goes up, the 
vector fonts improve in appearance. The 
rounding errors still exist, but they are 
much less visible. Figure 2 shows two 
paragraphs of the same text printed on a 
300-dpi PostScript printer. Both para- 
graphs were printed by a Presentation 
Manager program using identical code, 
with one exception: for the first paragraph, 
the program requested the PostScript 
Times Roman device font. For the second 
paragraph, the program requested the ge- 
neric Times Roman GPI vector font. The 
GPI font is still not quite as nice as the 
PostScript font (there’s a slight graininess 
that results from the rounding errors), but 
it’s certainly acceptable. 

To create Figure 2, I used an early ver- 
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Script printer using a built-in PostScript 
font, the amount of PostScript code passed 
to the printer is minimal. The font is select- 
ed and scaled using the PostScript find— 
font, scalefont, and setfont com- 
mands. The text strings are displayed 
using moveto and show. But when using 
aGPI vector font, each character requires a 
series of moveto, lineto, and curve— 
to commands to define the outline of the 
character, followed by eofil1 to fill the 
interior. Not only is there a lot of data to be 
passed to the printer, but the printer itself 
requires much more processing time to dis- 
play the text. 

Of course, you don’t need a PostScript 
printer to print text using the GPI vector 
fonts. Any laser printer will do if you have 
a PM device driver for it. For non-Post- 
Script printers, the device driver will prob- 
ably have to convert each character of the 
vector font into a bitmap and then convert 


that into a control sequence the printer can 
understand. Using the GPI vector fonts 
will still be much slower than using the 
printer’s built-in device fonts, but the GPI 
brings PostScript-like capabilities to non- 
PostScript printers. 


APPROXIMATING WYSIWYG 

Pity the poor programmer who must make 
use of fonts ina PM program. The rules are 
fairly simple, but the implications are dis- 
turbing. Here are the rules: 

m For text on the video display, only the 
GPI raster fonts offer sufficient perform- 
ance and legibility. GPI vector fonts 
should be restricted to short text strings at 
24 points or larger (for example, headlines 
in a desktop publishing document). 

m When printing on a dot matrix printer, 
the program can use the printer device 
fonts and GPI raster fonts. As with the vid- 
co display, GPI vector fonts should be lim- 
ited to short text strings in the larger font 
sizes. 

w When printing on a laser printer, the 
program can use the printer device fonts 
and GPI vector fonts. The printer device 
fonts are preferred for fastest printing 
speed and best appearance. 

Some programs that work with text 
(such as word processing and desktop pub- 
lishing applications) use the video display 
to show the user what the document will 
look like when printed. This is the whole 
idea behind WYSIWYG (what you see is 
what you get), and it is a very important 
goal in any graphics system. 

It’s interesting to note how the defini- 
tion of a WYSIWYG word processor has 
changed over the years. At one time, any 
program that could show line breaks on- 
screen correctly when working with what 
would be printed in different fonts was 
called WYSIWYG. Next, Microsoft Word 
was considered ‘‘real’? WYSIWYG be- 
cause it displayed italics, boldface, under- 
lining, and subscripts on the screen. Cer- 
tainly no one would claim today that Word 
is a WYSIWYG word processor: it uses 
only one font in one size on the screen, re- 
gardless what it prints! There is no visual 
difference between a Courier font and 
Times Roman font in a Word document 
displayed on the screen. (Word now has a 
“‘preview mode’’ that lets you see some- 
thing much closer to the printed results, 
but you can’t edit a document in preview 
mode.) 

When Microsoft Windows was re- 
leased, the WYSIWYG mantle passed to 
the Write word processor, because it had 




















™ mi 
Th 
- : | =. . 





Gener CADD, CADDalog ond Sneok Preview are trademarks of Geseree Softw 
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access to all the Windows raster fonts. 
(These are basically the same as the Pre- 
sentation Manager raster fonts.) But users 
soon discovered that the screen display did 
not exactly show the appearance of printed 
output. The video display can only approx- 
imate printer fonts. The program can cal- 
culate line breaks based on the amount of 
text that the printercan fit in one line, but it 
must use the Windows raster fonts to mim- 
ic the printer fonts. That’s an approxima- 
tion, and at times a very gross one. 

Some people can accept this kind of 
discrepancy, contenting themselves with 
the recognition that it is a natural limitation 
of current font and video display technol- 
ogy. But it drives me crazy. I want to see 
on the screen what I'll be printing on the 
printer, not in some noninteractive pre- 
view mode, but as a matter of course. True 
WYSIWYG—where the visual difference 
between the video display and the printed 
output is only a matter of device resolu- 
tion—seems to me an obvious goal. Yet it 
is still not possible in the Presentation 
Manager if we observe the rules that I list- 
ed above. 

In fact, achieving even the Windows 
Write type of WYSIWYG is more difficult 
in the Presentation Manager than in Win- 
dows. Windows incorporates a feature 
called ‘font mapping.’’ Usually, a Win- 
dows program like Write obtains the 
names and sizes of all the fonts that can be 
used on a particular printer and lists them 
for the user. When the user selects a font, 
the program can ask Windows to use its 
font-mapping feature to select the screen 
font that most closely matches the printer 
font. Font mapping is absent from the GPI, 
however; the program must implement its 
own font-mapping algorithms. 


AFANTASY 

Let’s engage in fantasy for a moment. 
Suppose the handling of vector fonts in the 
Presentation Manager were greatly im- 
proved. Suppose we have a system in 
which 

@ the display of vector fonts on the screen 
is as fast as the display of raster fonts; 

@ the use of vector fonts on the printer is 
as fast as the use of the printer’s built-in de- 
vice fonts; 

@ vector fonts are as attractive as video 
raster fonts or a printer’s built-in fonts; and 
@ all the fonts you want to use are avail- 
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able as Presentation Manager font files. 

True WYSIWYG would then be a real- 
ity. Ifa program ignored the printer’s built- 
in device fonts, all the fonts used on the 
screen and on the printer would come from 
one source: the Presentation Manager vec- 
tor font files. Rather than spending your 
money on font cartridges or downloadable 
fonts for your laser printer, you’d purchase 
vector font files for the Presentation Man- 
ager. These could be used in any PM pro- 
gram on any output device. 

This arrangement would also solve an- 
other common font problem: the differ- 
ence in character sets between screen fonts 
and built-in printer device fonts. As I dis- 
cussed here in connection with the 
PMASC program (August 1989), the Pre- 
sentation Manager fonts support 16 differ- 


ent ASCII and EBCDIC codepages. Al- 
though all printers used with PCs support 
the ASCII character set, there is not much 
consistency in the use of character codes of 
128 and higher. Using the Presentation 
Manager vector font files for both the 
screen and printer text would eliminate this 
problem. Even symbol fonts, in which the 
character codes are mapped to various 
symbols instead of to alphanumeric char- 
acters, would be entirely consistent be- 
tween the screen and the printer. 

Is this a fantasy, or is it within our 
grasp? And if it really is within our grasp, 
is it desirable? 


APAGE FROM POSTSCRIPT 
Since PostScript already uses vector fonts 
exclusively, it’s well to consider how Ado- 


POSTSCRIPT'S VS. PRESENTATION 


MANAGER'S VECTOR FONTS 





PostScript ‘Times-Roman’ font 


You don't know about me, without you have read a 
book by the name of “The Adventures of Tom 
Sawyer,” but that ain't no matter. That book was 
made by Mr. Mark Twain, and he told the truth, 
mainly. There was things which he stretched, but 
mainly he told the truth. That is nothing. I never seen 
anybody but lied, one time or another, without it was 
Aunt Polly, or the widow, or maybe Mary. Aunt 
Polly--Tom’s Aunt Polly, she is--and Mary, and the 
Widow Douglas, is all told about in that book--which 
is mostly a true book; with some stretchers, as I said 


before. 


GPI Tms Rmn’ vector font 


You don't know about me, without you have read a 
book by the name of “The Adventures of Tom 
Sawyer,” but that ain’t no matter. That book was 
made by Mr. Mark Twain, and he told the truth, 
mainly. There was things which he stretched, but 


mainly he told the truth. That is nothing. I never seen 
anybody but lied, one time or another, without it was 
Aunt Polly, or the widow, or maybe Mary. Aunt 
Polly--Tom’s Aunt Polly, she is--and Mary, and the 
Widow Douglas, is all told about in that book-—which 
is mostly a true book; with some stretchers, as I said 
before. 


Figure 2: The Presentation Manager's GPI does support vector fonts, although the GPI fonts are not 
quite as nice as PostScript's. Vector fonts are slightly grainy, because of rounding errors, but this 


becomes less apparent as the font size increases. 


Environments 


be has set about solving some of the prob- 
lems involved in generating text from vec- 
tor outlines. Taking a page from PostScript 
(so to speak) may help to improve the GPI. 

One of the problems posed by GPI vec- 
tor fonts is performance, or speed. Gener- 
ating a character from a vector font outline 
requires extensive calculations. As any 
PostScript-printer user knows, Adobe has 
not entirely solved this problem. But Post- 
Script implements a technique called 
“*font caching”’ that helps considerably. 

When PostScript needs to display text 
in a particular font, it uses its font outlines 
to generate bitmaps of the characters. 
These bitmaps are saved in memory and 
are used subsequently to render the text on 
the printer page. Often, when a program 
prints a document on a PostScript printer 
using two or three fonts, the first page 
takes a little time to print, because the 
printer must first generate and save bit- 
maps that correspond to the characters in 
the fonts. But subsequent pages print much 
more quickly. This is the performance 
benefit of font caching. 

The GPI definitely needs font caching 
for its vector fonts. It’s obviously not easy 
to implement in a multitasking environ- 
ment where several programs may be us- 
ing a variety of different vector fonts, but it 
will help performance a lot. 

Adobe has also solved the problem of 
rounding errors that occur when convert- 
ing a vector outline into a bitmap. Adobe’s 
fonts are actually a combination of code 
and data that supplies ‘‘hints’’ required for 
accurate font renditions. Other font manu- 
facturers (such as Bitstream) have devel- 
oped similar software technologies. There 
are products currently available for Win- 
dows and for laser printers such as the 
Hewlett-Packard LaserJet II that take ad- 
vantage of this technology to generate ras- 
ter fonts from vector outlines. 

To make the GPI vector fonts truly use- 
ful, it will be necessary to bring such tech- 
nologies into the Presentation Manager. 
Does this mean that Microsoft or IBM 
must purchase an existing font-generation 
technology from Adobe or Bitstream or 
must even develop its own? Not at all. In- 
stead, the Presentation Manager must al- 
low third-party manufacturers to offer PM 
font files that combine code and data to 
generate fonts from outlines intelligently. 
All that the GPI need do is use the generat- 


ed fonts without worrying about the actual 
algorithms. This is an approach much in 
the spirit of object-oriented programming. 

I want to see this vector font technology 
integrated in the PM in such a way that it is 
entirely transparent to the user and doesn’t 
generate raster font files, as the solutions 
used with Windows currently do. 

According to published reports in some 
of the trade magazines, Microsoft is al- 
teady considering something like this for a 
future update of OS/2. (Microsoft has 
made no official announcement of its in- 
tentions.) It is conceivable that the GPI 
will someday be able to use third-party 
font files containing both code and data to 
generate fonts intelligently from vector 
outlines, much as PostScript does today. 
This would certainly be an important im- 
provement to the GPI and would move it to 
the forefront of graphics programming 
systems while maintaining an open archi- 
tecture so that third-party manufacturers 
can get involved. 


THE ROLE OF THE PRINTER 

While visiting fantasy land, I suggested 
that a program can obtain a true 
WYSIWYG display only if it ignores 
printer device fonts and uses GPI vector 
fonts for all screen and printer text. This 
assumes that these vector fonts will be 
properly implemented, of course. 

Is this desirable? Probably not. Certain- 
ly it’s very different from the way we think 
of printers today. In recent years, we have 
seen large markets evolve that offer a vari- 
ety of font cartridges and downloadable 
fonts for Hewlett-Packard laser printers, 
and downloadable fonts for PostScript 
printers. Adobe alone, for example, mar- 
kets nearly 500 downloadable fonts for 
PostScript printers. 

There is a compromise. Suppose that 
for each font built into a laser printer, for 
each font cartridge, and for each down- 
loadable font, there were also a GPI vector 
font file that could duplicate the printer 
fonts on the screen. 

This is not inconceivable. For example, 
Adobe currently supplies Windows font 
files that contain raster font definitions (in 
10-, 12-, 14-, 18-, and 24- point sizes) that 
correspond to their downloadable Post- 
Script vector fonts. It seems reasonable 
that Adobe could one day supply GPI vec- 
tor font files that would allow you to use 
these fonts in any point size on the screen. 

This would give us the best of both 
worlds. Printers could be as fast as they are 
now, but tue WYSIWYG would be possi- 


ble, because the GPI could use vector font 
files that render on screen what the printer 
device fonts print on the page. 

What's important at this point is for font 
generation in the GPI to move beyond 
“‘dumb’’ vectors to an intelligent combi- 
nation of code and data that can render 
fonts without rounding errors. Font cach- 
ing must also be implemented to improve 
performance. Perhaps most importantly, 
the use of these fonts must be transparent 
to the user. Printer drivers must transpar- 
ently download printer fonts to the printer, 
and video display drivers must transpar- 
ently generate screen fonts that duplicate 
these printer fonts. 

I realize that this is a tall order. Yet I 
want GPI to be the best graphics system 
available on personal computers, and the 
adoption of an intelligent vector font tech- 
nology is necessary to achieve this goal. 


IMAGINING THE FUTURE 

There are some who say that we are not yet 
ready for the accurate rendition of fonts on 
the video display. Current video displays 
are low-resolution devices. The VGA has 
only about 68 dots per inch, and even the 
IBM 8514/A has only 92 dpi. I would clas- 
sify a 300-dpi laser printer as medium reso- 
lution, and the 2,400 dpi common in pro- 
fessional typesetting as high resolution. 

But we must be ready for the future. 
The normal mule is *‘software follows hard- 
ware.’’ Advances in hardware occur be- 
fore we have the software that takes advan- 
tage of it. (We still do not have a version of 
OS/2 that takes advantage of the 80386, 
for example.) I'd rather see software antic- 
ipate hardware. A good solid vector font 
technology built into the PM will be ready 
for inevitable future improvements in vid- 
eo display and printer resolution. 

Perhaps raster fonts cannot be aban- 
doned entirely just yet. Particularly for 
low-resolution devices such as video dis- 
plays, a raster font designed by a human 
being will always be more readable than a 
vector font. Font designers can do certain 
things to trick the eye into thinking the 
characters are smoother than they actually 
are. Thus, the default system font used on 
the screen should probably remain a hand- 
designed raster font. 

But for a Presentation Manager pro- 
gram that must prepare printed output, 
vector fonts are the way to go. Someday I 
want to hold a printed page to my video 
display and see two images of the same 
document that differ only in resolution. 
Nothing short of this goal is acceptable. m 
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The IBM RT™ system, running AIX; 
can connect 64. terminals into one harmonious 
system. It can do that with excellent perfor- 
mance, at a very sound price. 

The RISC-architecture of the improved 
RT serves up so much processing power to all 

64 people on the system, 
everyone is able to do his 


Connect your OffiCE LN. or ber job, all a once. 


With AIX, 


perfect 64-part harmony, just by 1 enrehea 


using the IBM RT with AIX. (Me pestae 





version of the 


appli- 
cations, including the m 
office-automation and CAD/CAM applications 
in AIX, can be shared with ease. 
Ditto for data bases. And for expensive 
peripherals, like laser printers. 
; So you see, the RT system 





running on A 
not only distributes 
power effectively, it’s 
"9 also very effective at 
as distributing your costs. 
_ And at protecting your 


software investment. 

And since the RT runs with AIX, you 
have the flexibility to expand your network in 
many directions. 

You can connect up a variety of systems, 
from SUN® to DEC® to HP® to AT&T® Or 
you can link up a broad range of IBM prod- 
ucts—from the PS/2® all the way up to the 
System/370® 

So if you’ve been waiting to hear about 
the right file-serving system at the right price, 
contact your IBM marketing representative or 
IBM Business Partner or call 1 800 IBM- 
2468, ext. 149 to learn more about the IBM 
RT system. 

Everything from its performance to its 

rice will strike just the right note. The IBM 
RT with AIX. Making your business 
come together. 


Until now there, was only one way 
and Assemb 


to eel a 


While C and Assembler give you power 
to burn, switching back and forth between them 
can leave your brain feeling a little fried. 

sinh ee ee And starting. And con- 

stantly your 

Well, relax. Now there’ 's Microsoft® 
QuickAssembler. Available with our clever 
QuickC*Compiler in one location: the first inte- 
grated environment for C and Assembler. 

For the first time, you can save time with 
an integrated ge compiler, assembler and 

that let you create C programs, mixed 
Cand Assembler programs, or Assembler pro- 
grams that stand alone. 

To make sure you feel at home in your 
new environment, we've designed Microsoft 
Quick Advisor, a hypertext electronic manual 
that coaches, coaxes and guides you on screen. 








Quick Advisor gives you access to information 
onall ROM BlOS and MS-DOS ‘calls. And it 
even lets you cut and paste sample programs, 
so you can both C and 
Assembler subroutines part 
of your routine in no time. 
more details on 
the incredible integrated 
power of QuickAssembler 
and QuickC Compiler, call 
(800) 426-9400. If you own 
QuickC panei version 2.0 already welll tell 
ae don QuickAssembler quick. 
And take a load off your mind. 


Making it all make sense. 


Vicmantt QuickC Comper 
wih QuackAsembier 
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Having covered the general issues in previ- 
ous installments, it’s time now to get down 
to the specifics of 80386 32-bit protected- 
mode programming. As I've explained, 
the 80386 code presented here will rely on 
DOS-based programming tools and DOS 
extenders—specifically, on Phar Lap’s 
386ASM, 386LINK, 386LIB, 386DE- 
BUG, and the Phar Lap DOS extender, 
RUN386. 

The easiest way to get started is to con- 
vert some of your existing, 16-bit real- 
mode DOS applications into true 80386 
32-bit programs. This allows you to use 
working, well-understood code as a 
testbed while you become familiar with the 
32-bit protected-mode instructions and ad- 
dressing modes. The issues you must 
address in making such a conversion can 
be grouped into four broad categories: seg- 
mentation and memory management, 
CPU architecture, command-line and en- 
vironment processing, and the application 
program interface to the operating system. 


SEGMENTATION/MEMORY MANAGEMENT 
The first requisite for successfully convert- 
ing an application from real mode to pro- 
tected mode is to make sure that the appli- 
cation is properly segmented. You must 
use the SEGMENT. ..ENDS directives (or 
the higher-level CODE, .DATA, and 
-STACK directives) to logically segregate 
the program’s machine code (text), con- 
stants and variable data, and stack. The 
Linker concatenates the segments of like 
name when it combines object modules to 
build the executable file. 

If your DOS application is already writ- 
ten to be linked as an .EXE file, you'll 
probably need to add only the new 
DWORD and USE32 attributes to its 
SEGMENT declarations. DWORD tells 
the Linker to align the module’s code or 
data at addresses that are multiples of four, 
which speeds up memory accesses on ma- 
chines with 32-bit buses. USE32 tells the 
assembler to generate machine code ap- 
propriate specifically for 80386 32-bit pro- 
tected mode. 


Power 


Programmin 


Converting Your DOS 
Programs into 80386 
Protected-Mode Code 


8 The third in this series 
tells you what to watch for 
at each step and includes 


practical routines for your 
programming library. 





Most 80386 protected-mode applica- 
tions use a ‘‘flat memory model,’’ in 
which all logical segments are finally 
grouped together into a single physical 
segment. Even so, however, it’s important 
that you continue to follow the same famil- 
iar segmentation conventions as you 
would for DOS .EXE files and OS/2 pro- 
tected mode. The reason for this is that 
while a true 80386 operating system can 
(and will) write-protect the code portion of 
an application’s address space at the page 
table level, the segment attributes provide 
the only source code mechanism for pass- 
ing the necessary information to the oper- 
ating system. 

As you convert your code, look for and 
eliminate any ill-behaved use of the seg- 
ment registers. Specifically, eliminate any 
arithmetic manipulation of the contents of 
segment registers and/or use of the seg- 
ment registers for ‘‘scratch’’ storage. In 
protected mode, segment registers contain 
selectors, which are basically handles for 
memory segments, rather than physical 
addresses as in real mode. Loading a seg- 
ment register with a value that is not a valid 
selector will cause a protection fault, and 
(in most environments) your program will 
be terminated. (See the June 13, 1989, 


Power Programming column for a more 
detailed description of selectors and pro- 
tected-mode addressing.) 


80386 CPU ARCHITECTURE 

Once you’ve disposed of any segmenta- 
tion and addressing concerns, the next step 
is methodical source code translation. The 
fundamental change to be implemented is 
mechanically replacing all 16-bit register 
references with 32-bit register references. 
For example, the instruction 


MOV AX,BX 


would be transformed to 


MOV EAX, EBX 


While the 80386 does allow you to refer- 
ence 16-bit registers in 32-bit protected 
mode, you generally do not want to use 
this capability. The reason is that all such 
references to 16-bit registers (or other 
operands) in a USE32 segment force the 
generation of a special ‘‘prefix’’ byte be- 
fore the instruction. Consequently, refer- 
ences to 16-bit operands do not execute 
more quickly than references to 32-bit 
operands, they may well execute more 
slowly. And they always take up more 


space. 

Like other general rules, however, this 
one has a couple of exceptions. First, when 
you copy data between a general register 
and a segment register, the general register 
must be a 16-bit operand. For example, to 
load a segment register with the selector 
for the program’s data segment, you must 
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Power Programming DUMP.ASM 


bump --- displey file contents 
: 55,132 
write code such as: 


Displey contents of file in hex end ASCII. 
MOV EAX,seg _DATA 609386 version for Pher Lap tools. 
Also requires 88386 versions of ARGV.ASM, 


MOV. DE, AX ARGC.ASM, end HEXASC.ASM. 
+e Copyright (C) 1989 ziff Communicetions Co. 
Second, and similarly, when you use Renna peel iaceceaetacecn 
the ‘‘long’’ form of an IN or OUT instruc- we en 
tion, you must use DX rather than EDX as sd aaa ean AGS 
the operand that supplies the port number. C>386ASM ARGV 
F Je. the instructi C>386ASK HEXASC 
or exampie, the ins! ions C>386LINK DUMP ARGC ARGV HEXASC -EXE DUMP 
erge.obj : ergc.esm 
IN AL, DX 386esm erge 
IN AX,DX = 
ergv.o 3 ergv.asm 
IM EAX,DX 386esm ergv 
are legal, while instructions such as hexesczob jp27bexeac com 
dump.obj : dump.esm 
IN AX,EDX 386esm dump 
. dump.exe : dump.obj ergv.obj ergc.obj hexesc.ob: 
will cause the assembler to generate an er- 386link dump,ergc,ergv hexesc eerie. 4 
ror message. bind386 e:\tools\run386b.exe dump.exp 
Mechanical translation breaks down, of 
course, when you encounter source code Usege: c>puMP unit:\peth\filename.exe ( >device ] 
that twiddles bits and makes extensive use oR San ASCII cerriege return 


if Beh ASCII line feed 
teb 99h ASCII tab code 
blenk 28h ASCII space code 


blksize 16 input file record size 


CWD and CDQ provide 
EM erclatelic lame (erese| 


stdin stenderd input hendle 
stdout stendard output hendle 
stderr stendard error handle 


illustration of how TEXT dword use32 public *CopE’ 


cCs:_TEXT,ds: DATA,@s:_DATA,88:STACK 


innocentiy you can 


ergerneer get no. of command line ergs. 
get eddr. of command line erg. 

d2esc: r convert dword to hex ASCII 

b2esc:near convert byte to hex ASCII 


Tal (cere (treat Liayg elt ret) 


into a previousiy ter entry point from Hs-Dos 


erge count command erguments 
eax,2 ere there 2 erguments? 
dumpi yes, proceed 


working program. 





edx,offset magi; missing or illegel filespec. 
ecx,magi_len 


of logical ANDs, ORs, XORs, and shifts Guspy DCE Ey Ce tois OCLC) Oats) Cees 
to set and test flags and/or isolate bit fields. 3 copy filename from command 
As a simple example, consider the follow- 1 teh) te loca eee 


ing real-mode code: eex,1 ¢ get pointer to command 
ergv ¢ teil erqument in ES:E8x 


OR DX,8880H ; set fleg ecx, eax 3 let ECX = length 
edi,offset fname; DS:EDI = locel buffer eddress 
PI el,es:(ebx} 3 copy filename byte by byte 
(edi},el 
* ebx 
OR DX,DX 3 test fleg stete edi 


JS LABELi ; jump if fleg set 





In this sequence, we’re using bit 15 of reg- Figure 1: DUMP.ASMis the source code for the 80386 32-bit protected-mode version of the DUMP 
ister DX for a flag, and later taking advan- _ utility. DUMP displays the binary contents of a file in hexadecimal and ASCII format. 
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tage of the fact that we know bit 15 is also 
the sign bit to control a conditional jump. 
If you convert this code blindly for 80386 
32-bit protected mode, you'd write 


OR EDX,S606H ; set fleg 


OR EDX,EDX 
JS LABEL1 


3 test flag stete 
3: jump if fleg set 


This code will no longer work—bit 31 is 
the sign bit of EDX, not bit 15! A more 
portable (though slightly slower) way to 
write the original code would have been: 
OR Dx,6806H 2 eet fleg 
TEST DX, 6000H 
NZ LABEL 


3 teet fleg 
3 jump if fleg set 


A related class of problems is caused by 
code that ‘looks correct’’—seen from the 
viewpoint of years of 16-bit real-mode 
programming—but produces unexpected 
behavior in 32-bit mode. There are several 
idiosyncracies in Intel's 80386 mnemonics 
that are especially likely to trip you up in 
this area. The most notorious offenders are 
pairs of mnemonics that are both valid in 
32-bit protected mode and that implicitly 
select 16-bit or 32-bit operands. Examples 
of such pairs are JCXZ and JECXZ, IRET 
and IRETD, and CWD and CDQ. 

CWD and CDQ provide a particularly 
good illustration of how innocently you 
can introduce nasty bugs into a previously 
working program. When CWD is execut- 
ed in 32-bit mode, it still sign-extends reg- 
ister AX (the low 16 bits of register EAX) 
into register DX (the low 16 bits of register 
EDX), leaving the upper 16 bits of the 
EAX and EDX registers untouched. In 
most cases, however, what you really 
wanted was CDQ—which sign-extends 
EAX into EDX, yielding a 64-bit result. 

Another common translation error is 
overlooking the conversion of a 16-bit in- 
dex register to the corresponding extended 
index register. For example, you can easi- 
ly leave an operand as [BX] when it should 
really be [EBX}. A program containing 
this particularly insidious species of bug 
will usually work fine—until a file buffer 


DUMP. ASM 


ih Wg 


~m 
sf 
a 


rit 


gaee 


- 
+B 
e 


at 38 gF8. 


38 
% 


mov , 
mov 
mov’ 
int 
cal. 


1 


Parity 


dump2 


ax, ds “} make our data segment 
\ @B,ax q | Sat, ube by ES toa 


now ‘open the file... 
; Fxn 3DH = open file’ 
+ mode $ = reed only — 
odx,otfoet ee DS:EDX = filename 
_ 4 trensfer to Ms~Dos’’ 
fhend -y seve file handle if any. 
ausps' we Jump, Open succ rea 


dx; offset maeg2 ; open feilea, Tubpley 
eeu ims 92. len, we has Sc ia and exit 


eax, 3d06h 








dane’, 


t read hlock ée file phen 
ebx, fhandle 1 EBX = file handle»: 
ecx,hlkeize } ECX = record le 
edx, offset. aPearG DSsEDK = Paes ? 
eh, 3fh te Fxn 3FH = read 
QAR of ia phys 2 Branefer to MS-pos 


Ba 
e@ax,eex, 
dump 4.’ ’ 


Gword ptr fptr, 8; was this the firet. record? 
dumpé "3g No, exit normally ~~ 


f. seve actuel’ length of ‘data 
} end of file Easched?: hae 
T BOy Proceed 


odx, offset mag3 3 displey “empty files 
ecx,msg3_ ten 3 error messege end exit 
dump? " 


fptr,¢7fh 3 boWateg feeded? 
dump5 ¥, Jump, not 126-byte boundery 


: ; ‘displey Needing...’ s 
edx,offset hdg ; ES:EDX = heeding eddress 
ecx,hdg len |. 3 ECX = heeding length - 


ebx,stdout ..' 3 EBX = stendard outpnt ence 


eh, 46h-" } Pxn 40H © write 
21h = 3 transfer to MS-DOS. 


¢nvhlk } Gonvert record to ASCII 


3 Gispley formatted output... 
edx,offset-fout ; DK:EDK = output addrees , 
ecx,fout_len. 3 ECX = output length i 
ebx, stdout |: 3} EBX © stenderd output 
ah, 48h ; 3 Fxn 408 = write 
2th 3 trensfer to MS-DOS 


dump3 | 3 go get another record. 


Mm ‘|. ¢ close input filesvs > .'° 
ebx, fhandle } EBX = file hendle 
oh,3eb 3 Fxn 3EH = close file 
21h transfer to MS-DOS 
eax, 4c8th Fxn_4CH © terminete, 
. return code = @ : 
21h trensfer to NS~DOs 


‘eommon error exit point... 
DGsEDX = messege address | 
BCX = messege length *.. |. 
stendard error handle 

Pxn 408 = write: ho 
tranefer, to MS-DOS. 


“Pxn 4CH = cerminate, 
return code = 
transfer to ome hom 


neer ¥ wonvert record to ASCII 


@di,offset fout ; clear’ output format 
ecx, fout_) al a4 aree to blanks ‘, 
el, Blenk 


0p stosh mie 


13 ‘edi offset fout 3. convert. ‘file offset 
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or some other data structure grows larger 
than 64K. Then the program inexplicably 
misbehaves or crashes outright. 


THE ENVIRONMENT AND COMMAND LINE 
Gaining access to command line argu- 
ments and to the environment block is al- 
ways one of the most messy and system- 
dependent tasks an application program 
must perform. As I’ve tried to show in pro- 
cedures such as ARGC, ARGV, and GET- 
ENV that I’ve previously published in this 
column for DOS and OS/2, it’s best to try 
and hide the necessary contortions inside 
subroutines. 

The Phar Lap DOS extender passes 
command-line and environment informa- 
tion through to the 32-bit protected-mode 
application in the form of two special 
memory segments that always have the 
same ‘‘hard-wired’’ selectors. Selector 
24h provides addressability to a simulated 
“‘program segment prefix’? (PSP). This 
simulated PSP contains a count byte and a 


ceF-Tallale B-(e son (8) 
command line 
arguments and the 
environment block is 
one of the most 


messy and system- 


dependent tasks an 


application program 
must perform. 





command tail at offset 80h that can be 
parsed in the usual manner; most of the 
other data it contains is either invalid or ir- 
relevant in protected mode. Selector 2Ch 
provides addressability to the environment 
block, which is terminated by a pair of null 
bytes and is followed by the fully qualified 
name of the program’s executable file. 
Presumably, when OS/2-386 comes 
along, an application will obtain selectors 
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envblk 


_TEXT 


_DATA 
fname 
fhandle 
flen 
fptr 
fbuft 
fout 
fouta 


foutb 


endp 
ends 


segmant 
db 


dd 
dd 
db 
db 
db 
db 
db 


db 


fout_len equ 


db 
msgi_len equ 


msg2 


db 


msg3_len equ 


_DATA 


STACK 


ends 


segment. 
dd 
ends 


end 


eex,fptr 
d2ese 
ebx, ebx 


el, {fbuff+bx] 
edi, [ebx+foutb] ; 


byte ptr [edi],° 
el, blenk 


[edi},el 


edi,ebx 
edi,edi,3 
edi,offsat foute 
h2eec 5 


ebx 
ebx, flen 
chi 


to ASCII for output 
reset buffer pointer 


fetch byte from buffer 
point to output eree 


format ASCII part... 


‘3 store ’.’ as defeult 


in range 20H ~ 7EH? 
jump, not elphenumeric. 
in renge 20H - 7EH? 
jump, not elphanumaric. 
store ASCII cherecter. 


format hex part... 
celculete output eddress 
(position*3) + bese eddress 


convert byte to hax 
edvence through record 


entire record converted? 
ho, get enother byte 


dword ptr fptr,blksize; update file pointer 


back to celler 


dword use32 public ‘DATA’ 


64 dup (@) ? 
§ 

a 

9 

blksize dup (7) 


*nnannnon’ 
blank, blank 


buffer for input filespec 

token from PCDOS for input file. 
ectuel length reed 

reletive eddrass in file 


dete from input fila 


3 formatted output eree 


16 dup (’nn’,blank) 


blenk 
16 dup (blenk),cr, 
$-fout 


cr,lf H 
123 dup (blenk) ; 
Aly a ve cay ork 
18.9 A) BCD 
$-ndg 


er,lf 


1f 


heeding for each 128 bytes 
of formatted output 

Cee Y 

E F’,cr,1f 


‘dump: missing file name’ 


er,lf 
$-msgt 


er,if 


‘dump: file not found‘ 


ereit 
$-msg2 
er,lft 
‘dumpr empty file’ 
er,lf 
$-msg3 


adword use32 steck 


64 dup (7) 


dump 


‘STACK’ 


3ot3 





30-Day Money 


Back Guarantee 


Absolutely Positively No Questions Asked! 


THE POWER. 
ACCESS is the 
centerpiece of your 
entire computer-office 
management system--to 
reduce your workload-- 
increase productivity. 
At a price you have to 
see. But more about the 
price later. -- First, 


THE FLEXIBILITY. 
The ACCESS is custom- 
built to fit your needs, 
your work style, and- 
your budget. Your hand 
assembled system 
is put through 

an exhaustive 

















THE 
CONFIDENCE. 


We offer what the 
competition doesn’t--a 
3-year limited warranty 
on parts, free technical 
support and computer 
consultant toll-free 
“‘hotlines’’--where 
you'll receive clear 
answers to any 
ACCESS questions (go 
ahead, give us a try at 
1-800-233-8950) 


THE PRICE. 


Receive not only the 
amazing price but a 
full 30-day money 


technical 
checklist and a2 Bois back guarantee on 
bench-tested a | your first system. 
full 48-hours — No questions asked! 
ae een Sos 
U ee [EVEVE| Vs 
ae a ' bp ty iat ie = \ \\ 
i Wat tiemfos Veeck mb She Fea 


ACCESS Turbo XT/10 
© 8 bit 8088 4.77/10MHz Processor. 

© 512KB RAM expandable to 640KB. 

© Eight 8-bit slots. 

© One parallel, serial, and game port. 
© 102-key “AT” style enhanced keyboard 
© 360KB 5%"" floppy disk drive. 

© Four ‘2 height drive bays. 

© 150 watt high capacity power supply. 
© IBM XT compatible ERSO BIOS. 

® Clock/Calendar with Battery Back-up. 


$539 


Video and Hardware Configuralins: 


[x1110 [1 Floppy | 20M -¢5ms] 30MB-65ms_] 
[Mono [79 [suse [5509 


jcca [see | sity | $1159 | 
pecA [sto [size T5319 


Free ACCESS Software Uviities Included 





ACCESS 286/12 
© 16-bit 80286 6/12MHz Processor. 
© 512KB RAM expandable to 4MB. 
® Eight slots: (6-16 bit, 2-8 bit) 
© One parallel, serial, and game port. 


© 102-key “AT” style enhanced keyboard. 


© 1.2MB Hi-density 5%"’ floppy drive. 
© Five % height drive bays. 

© 220 watt high capacity power supply. 
© 100% IBM AT compatible. 

© Clock/Calendar with Battery Back-up. 


$895 


Video and Hardware Configurations: 





Free ACCESS Sottwere Utilities Included 


ACCESS 386/16 
© 32-bit 80386 8/16MHz Processor. 
© 1MB RAM expandable to 10MB 
© Eight slots: (1-32 bit, 5-16 bit, 2-8 bit) 
© One parallel, serial and game port. 
© 102-key “AT’’ style enhanced keyboard. 
© 1.2MB Hi-density 5%" floppy drive. 
© Five % height drive bays. 
© 220 watt high capaci wer supply. 
© Phoenix Compatible BIOs. ie 
® Clock/Calendar with Battery Back-up. 


$1695 


Video and Hardware Configurations: 


[Mono |! S229 [82.499 | 


Ps 
[Eta [som _[ am | 3.09 _] 
iS a 


Free ACCESS Software’ Utilities Included 







Call Now... 800-233-8950 
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Computer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service. 


Your Low Price Leader. 


NETWORKING NETWORKING MONITORS MULTIFUNCTION CARDS 


CMO HAS THE BEST 
SOLUTIONS TO YOUR MULTI- 
USER APPLICATIONS. 


If you are looking for a 
Complete Solution, our tralned 
staff of Networking Specialists 
can assist you in designing your 
multi-user system. We configure, 
test and provide on-going 
support for a full tine of 
Networking software, hardware 
ay connectivity products such 


Noval Gateway 
Western Digital 

roe Thomas Conrad 

SCO-Unix Tiara 

Proteon Orchid 

Standard Micro Systems 


Our ACCESS family of B088, 
80286, and 80386 based 
computers can be configured 
around your needs for 
workstations and file servers. 

Ask us how to design the 
ACCESS 386/20 Tower (shown 
below) around your networking 
and/or multi-user application. 





BUY THE TOWER. GET THE POWER. 


Complete Network System 


2B6/12MHz (2MB) File Server, 

10MHz 512K Workstations, 

Arcnet Interface, Loaded Netware, 

Ready to Turn ON! 
ASSEMBLED * TESTED ° 
CERTIFIED 

4 User (40MB) Level-l $ 5,995 

6 User (40MB) Level-Il B,799 

B User (40MB) Level-II 10,300 

ACCESS 10MHz WkSta. 695 


Novell Netware 

ELS 4-User Level-1 $549 
ELS Level-II V2.15 1,299 
Adv. NETWARE 2B6 V2.15 2,399 
SFT NETWARE 286 V2.15 3,499 
Orchid 


PCNet Adapter Card 339 
Standard Micro Systems 

8-Bit Arcnet PC Boards 179 
16-Bit Arcne: Board 399 
Tiara 

B-Bit Arcnet Boards 129 
16-Bit Arcnet Boards 299 
B-Port Active Hub 299 
MCA Ethernet Boards 389 
Thomas Conrad 

B-Bit Arcnet Boards 179 
16-Bit Arcnet Boards 329 
16-Port Active Hub 795 
Tops 

To for DOS 2.1 119 
Tops for Mac 149 
InBox Starter Kit 339 
Western Digital 

EtherCard Plus 249 


ACCESS Tower 386/20 


© 32-bit 80386 B/20MBz Main System Board. 
© 1MB 32-bit DRAM subsystem, expandable to 9MB. 
© Eight slots. 2 32-bit, 5 16-bit, I B-bit. 


© BMHz bus clock, wait state selectable. 
* Supports 803B7 Math Coprocessor 
© One parallel port and two senal 


* $2099 


© 102-key “AT” style enhanced key! . 
© 1.2MB Hi-density 5%” floppy disk dnve 


© Five % height drive bays. 


© Western Digital 1:1 naierleave dual floppy/hard controller 
© 200 watt high capacity power supply. 
© COMPAQ compatible, 32% faster than COMPAQ 386 


* Norton SI Rating V4.0. 225 


© 64K BIOS, setup and diagnostic utility built-in 
* Clock/Calendar with Battery Back-up. 


Sysiem Configuravons: 


|__| 40MB-28ms [soMB.28ms t50MB-23ms 
| Mono__| $2,609 [$2,809 [$3,699 | ee 
jeca | $3,090 [$3,299 | $4,099 | ‘ 


99 





tideo 3 210 Plus TTL Amber $99 
Video 410 TTL Monochrome 145 
Color 732 PS/2 VGA 399 
Color 632 14” VGA 379 
SmartScan 735 MultiScan = 4B9 
1280 15” Hi-Res White 699 
Cornerstone 

Single Page Monochrome 699 
Dual Page PC 16 Shade 2399 
Magnavox 

7BM623 12” TTL Amber B9 
7BM749 14” Flatsquare VGA 149 
CMB762 14” Comp/RGB 249 
8CMS515 14” RGB Analog 279 
9CM053 14” HiRes EGA 339 
9CMO080 14” MAC Il Color 4B9 
Mitsnbishi 

XC-1410C 14" EGA Display 349 
XC-1429C 14” PS/2 VGA 439 
DiamondScan 14” Display 499 
NEC 


Multisync 2A 499 
Multisync 3D VGA 699 
Packard Bell 

PB-1272 12” TTL Mono BO 
PB-1422EG 14" HiRes EGA 359 
PB-1472 14° TTL Mono 99 


PB-8541 14” VGA Display 299 
Polaroid 
Pallette Plus 
Seiko 
CM-1430 14" VGA Display 549 
Wyse 

Wyse-30 14” ASCII Display 329 
Wyse-50 14” ASCII Display 399 
Zenith 

ZFM-1490 14” VGA Analog 629 


2199 


Gap; it |) (eer ti 


Tr ya TU | 
‘et 


fr 


‘ U 
t fect.) ae ‘ = 
“! " re ees P- 


rer 


Six ae Pal Plus Board 
VGA Plus Adapter 

Rampage/2B6 B1DK 
Boca Research 


BocaRam/AT 0-4MB Board 


Boca MCA Serial/Parallel 
Boca MultiEGA 

DCA 

Irma Convertible 3 
Emerald 


3xTwin Local 5251 Emulat. 


Everex 
Micro Enhancer EGA 


Ram 3000 Deluxe 0-3MB Bd. 


View Point VGA 256K 
Sth Generation 

Logical Connection 256K 
Headland 

Vega Deluxe Adapter 
Vega VGA Adapter 
Hercules 

Graphics Card Plus 

VGA Card 

Intel 

AboveBoard Plus w/512K 


AboveBd. Plus 1/O w/512K 
Inboard 386/PC B0386 CPU 


Visual 
BOB? PC/XT Coprocessor 


BO02B7-8 IBM XT 8MHz CoP. 


BO3B7-16 16MHz B0386 
Orchid Technology 
TinyTurbo 2B6 


ProDesigner VGA Adapter 


Renaissance 
VGA 640x4B0 256K Pal 
VGA 800x600 256K Pal 


Lait | 


$129 


389 
399 


149 
145 
149 
469 
549 
149 

B9 
279 
439 


209 
249 


169 
199 


429 
499 
579 
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Call 800-233-8950 











1200 Baud External 
2400 Baud External 
2400 Baud Ext. w/MNP 5 
Everex 

Evercom 24+ 2400 Baud int 149 
Evercom 2400 Baud Ext 185 


$99 
159 
269 





Practical Peripherals 
2400 Baud Stand Alone 


$179 


Hayes 

SmartModem 1200 Baud 275 
SmartModem 2400 Baud 419 
Intel 

2400B Classic Internal 169 
PS/2 2400B internal 249 
2400EX External 199 
Murata 

M1200 Facsimile 599 
Panasonic 

UF-140 Panafax 799 
Practical Peripherals 

1200 Baud Internal 65 
1200 Baud Stand Alone 84 
2400 Baud Internal 135 
Sharp 

FO-220 Facsimile Machine 699 
The Complete PC 

Complete Fax 4800 Board 259 


Complete Answenng Machine269 
COMPUTERS — 





AST 
Bravo 286 Model 5 888 
Premium 286 Model 140X 1999 
Compaq 

DeskPro 286 Model | 


1699 
SLT-286 Laptop 40M8 4499 
IBM 
PS/2 Model-30/286 20MB 1999 
PS/2 Model-50Z 30MB 2499 
NEC 
ProSpeed & Ultralite Lptps Call 
Panasonic 
Business Partner 1650 699 
Toshiba 
T1000 80C86 Laptop 639 
T1200 Dual Floppy Backlit 1549 
T1200 20MB Backlit 2199 
T1600 20MB 286 3499 
Zenith 

NEW 


MiniSport 1MB Laptop 
Sebefport & SuperSpt 286 Call 


PRINTERS 


Alps 

ASP-1000 9-Pin Dot-Matrix $169 
Allegro 24 24-Pin Flatbed 319 
P2000 9-Pin 250cps 136 Col. 699 
P2100 9-Pin400 cps 136 Col. 1099 
LPX-600 Laser Printer 1399 
Brother 


M-1709 240cps, 132 Col. 369 
M-1809 360cps. 80 Col. 399 
M-1B24L 24-Wire 80 Col. 499 
HR-20 20cps Daisywheel 329 
HL-8 Laser Printer 1999 
Epson 

LX-810 200cps, 80 Col. 179 
FX-850 264cps, 80 Col. 339 
FX-1050 264cps, 132 Col Call 
LQ-510 180cps, 24-Wire 329 
LQ-850 330cps, 24-Wire Call 
LQ-1050 330cps, 132 Col. Call 
LQ-2550 500 cps, 24-Wire Call 
Hewlett Packard 

ThinkJet 2225 329 
Pacific 25-in-One HP Font 279 


Pacific 1-2-4 HP-LJ Memory 339 
NEC 


P2200 Pinwriter 24-Wire 359 
P5200 Pinwriter 265cps 519 
P5300 Pinwriter 136 Col. 669 
LC-B90 PostScript Laser 3295 
Okidata 

ML-172 180cps, 80 Col. 199 
ML-1B2 Turbo 220cps 239 
ML-320 300cps, 80 Col. 359 
ML-390 270cps, 24-Wire 499 
ML-393 450cps 24-Wire 1049 


Panasonle 

KX-P1180 192cps, 80 Col. 1B5 
KX-P1191 280cps, 80 Col. 239 
KX-P1124 192cps, 24-Wire 329 
KX-P1524 24-Wire, 132 Col 559 


KX-P4450 Laser 1399 
Seikosha 
SPIGOOAI 160cps, 9-Pin 179 
SK-3000Al 300cps, 136 Col. 369 
Star Micronics 
NX-1000 140cps, 9-pin 165 
NX-2400 24-Wire 170cps 349 
Toshiba 

Writer 301 349 
ExpressWriter 311 439 

1/0 DEVICES 
Chinon 
DS-3000 Scanner 569 
Houston Instr. 
9012 HIPAD +12"x12" Tab. 399 
PC695A 4-Pen AGB Ploter 599 
Logitech 
New Logitech Mouse M9 79 
ScanMan 400DPI HiRes 189 
Microsoft 
Senal or Bus Mse. 119 
MSC 
PC Mouse 69 
SummaGraphics 
SummaSketch +12"x]2" 399 
The Complete PC 
Complete HandScan % Page 169 
Complete Full Page Scanner 579 







254 CPS 
24-Wire 






Epson LQ-950 


Super Savings Special 


7499 


Archive 


Archive/XL 40MB Internal 


Micropolis 

159M8 23Msec ESDI 
Miniscribe 

8425 20M8 3%" 40Msec 
3650 40MB 54" 61Msec 
Mountain Computer 
TD-4000 40MB Int. Tape 
TD-8000 8OMB Int. Tape 
Plus Development 
20MB HardCard 

Seagate 

ST-225 20MB w/eont 
ST-238 30MB w/cont 
ST-251-1 40MB 28ms 


Bndge-File 5%" External 
Rehant Model-215 60MB 


$339 
1299 


249 
329 


369 
449 


519 
249 
289 
349 


249 
469 


WELTEC Laptop Subsystems 


360K 5%” External Floppy 
20MB Portable Hard Drive 


199 
849 


Aldus PageMaker $469 
Ashton-Tate dBase 1V 459 
BLOC Form Tools 55 
Borland Quattro 159 
Central Pt. PC-1lI Opt. Board 119 
DAC-EASY Accounting 60 


DataStorm ProComm Plus 49 
Delrina Per: Form 159 
Sth Generation Fastback + 9B 


FoxBase + Development 199 
Intuit Quicken 33 
Loms 1-2-3 299 


MECA Managing Your Money 119 
Microcom CarbonCopy + 109 
MicroPro WordStar 5.5 239 
Microsoft Windows 286 70 
PaperBaek VP-Planner + 119 
Peter Norton Adv. Utilities 80 
Quarterdeck DESQView 2.02 80 


SPC: 1st Choice 3.0 90 
SPC: Professional Write 149 
Traveling Lap-Link + 85 
WordPerfect 5.0 219 


Over 500.000 Satisfied Customers 


800-233-8950 


In Canada call: 800-233-8949 
All Other Areas call: 717-327-9575 Fax call: 717-327-1217 


Educational, Governmental and 


Corporate Organizations 


Call toll-free: 1-800-221-4283 
CMO, 101 Reighard Ave., Dept. B1, Williamsport, PA 17701 


POLICY Add ¥(minimum $7 00) shipping and handling 
r shipments may require addinonal charges Personal 


company checks require 3 weeks to clear. Credit 


are not charged until we ship 


MICROCOMPUTER 
AAIKETING COUNCIL 
oe a 


Pennsylvania and Maryland residents add appropnate sales tax All prices are U S.A. 
Prices and are inn to change All wems are subject to availability We cannot 


guaraniee compatt 
errors 


lity. We are nol responsible for cypographic or photographic 


CMO 


Computer Mail Order. Since 1981—Low Prices, Large Selection, Fast Service. suo 
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LOGiTECH 





Why is the world’s smartest mouse 


— a . 


under $100? 





You're looking ot the only mouse in 
the world with on-the-fly ballistic 
drivers, odjustoble resolution (50 to 
over 15,000 d.p.i.}, 35 free mouse 
menus, a super-lightweight self- 
cleoning ball, ond o 1,000 mile rood 
test (reolly). 


It’s also the world’s most comfortoble 
mouse, according to PC Magazine. 


And it’s yours for $99. 


How do we doit, ond provide 7-days- 
a-week unlimited support, ond o 
Satisfaction Guorontee? 


Economies of scole: we're the only 
major mouse morketer to moke 
our own mice, ond Sell them 


to millions of PC users oround the 
world, and mony leoding computer 
companies. 


For informotion: 800-231-7717 


In Colifornia: 
800-552-8885 


LOGiTEGH 
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Power Programming 


for the command tail and environment by 
calling the function DosGetEnv, just as in 
the current versions of OS/2. 


ARGC.ASM 
title | ARGC -- 
page. ate Bonk 
aes 


DRC .AEME 


Pc Magezine * Ray Duncan . 
call with: w/a 
Returnsi™."" BAX 


to address environment end PsP. 


Sot Se Se HO Se we he Be Oe OE WE we he He te 


Raieen count of command Line arguments. 
‘Treets blanks = tabs es whitespace. 


APPLICATION PROGRAM INTERFACE 

The 80386 32-bit protected-mode pro- 
grams that run under the Phar Lap DOS ex- 
tender invoke the DOS and ROM BIOS 
services in exactly the same manner that 
real-mode programs invoke them: by load- 
ing registers with the appropriate parame- 


COMPLETE LISTING 


eit a ia rgamants we 


MAGNET 


9386 version for Pher Lap ‘pos|zxtender’” 
Copyright (C) 1969 21f¢f Communicetions co. 


et 


= argument count (elwaye >i) 
Usess. j nothing (other registers preserved) 
ermine uses *magic® Phar Lap hard-wired selectors 
‘Code will need area 1 
for other 88386 Protected-mode environments... _-.. 


Bd > aserr carriege return 


69h 3 ASCII tab code 
2th ; ascIT apace code 


24h 3 selector for prog seg preris, 
seh 7 buffer for command tail 


dword nse32 public “Cope” 
ces exT 60 a 


heer 
ecx 
es 
sbx pepsel 
1s bx 
bx, ondtail 


ecx, “2 


byte “Pt tees ebm] tab 


sake 


3 pe: 
byte Haas enter 
gy exit if carriage return 
byte aa es: (etx) blonk 
got f$ Outside argument ir ascII bilenk 


ebx | 3 save registere 
} set EStEBX = command tail 
eax, 2; i) + force count ost 


+ fet flag = outsids argument 
int to next character 


outside argument if ASCII tab 


mot blank or tab... 


H 


ae eh 


' 
arge2 ny . jomp if already ineide ergument 
eax i else found argument, count it : 


set flag = inside srgument 


and look et next yeharecter ° 
Pepi: registers 


retura EAX = argument count: 





Figure 2: ARGC.ASM, a subroutine that retums the number of command tail arquments. This version 
is designed for 80386 32-bit application programs that run under the Phar Lap DOS extender. 
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The Optical 
Advantage 


PC Mouse II: 
The Profes- 
slonals’ Choice. 
Experienced 
mouse users 
Mouse Systems’ 
patented optical technology means smooth, 
error-free data input. Easy to install and _ 
to operate, PC Mouse HI offers high 
reliability at an affordable price. 


“What CD does for 
your disk, we 
do for your des 


Performance. 
Consider the 
advantage of 
optical tech- 
nology: — no 
<M moving parts 


free motion, no cleaning, accurate “point 
and shoot’’ input, and lifetime guarantee. 





= deluxe paint 
program that immediately transforms 

any DOS user into a computer artist! 

Also Included Is the highly acclaimed 
Mouse Systems Designer Pop-up Menus™ 
software. And, of course, we include a free 
MousePad, 

Pe a ee, renee ; 
is 100% Microsoft compatible. 


See Your Dealer Today! 


® 
MOUSE 
SYSTEMS 
47505 Seabridge Drive, Fremont, CA 94538 
(415) 656-1117 


Mouse Systems Jogo is a registered trademark. Other brand and, 
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“A computer? 
T wouldn't know 


‘It takes too hk 
what to do.:..” de 


“toTearn and 
use a computer,” 


Discover the DeskMate” Difference... 
the Friendly Face in the PC crowd. 


format guides you through a 
wide variety of programs with 
simple ‘‘point-and-click” 


If you’ve shied away from 
PCs because you thought 
they were too intimidating, 


now there’s good news! convenience. 

Say hello to DeskMate, the Your key to “software ease.” 
Graphical User Interface that Popular programs with the 
replaces confusing, cryptic DeskMate Interface include 
commands with simple, plain the new Lotus Spreadsheet 
English. Leading software for DeskMate, Q&A Write, 
publishers are adopting PFS:First Publisher and 
DeskMate to give their pro- Quicken. Use one, and 
grams a friendly look and you've essentially learned 


how to use them all. 


feel. The proven DeskMate 





=a oO 
Discover the DeskMate Difference for yourself... 


now at Radio Shack, GRiD and participating dealers. 
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“I learned word processing, 
but new software is 
like starting over.” 





Take the Tandy “power-and- 
run test.’ DeskMate works 
with any PC compatible. But 
since the most popular Tandy 
PCs have DeskMate built in, 
you can be up and running in 
just seconds! You'll be greeted 
by the friendly face of 
DeskMate, complete with a 
neat, organized listing of all 
of your programs. There’s 
simply no comparison in ease 
of use. 

Special offer! Come in for 

a free DeskMate demonstra- 
tion, and we'll give you a 
certificate for 15% off any 
DeskMate software! 





| 


Power Programming 





ters and then executing a software inter- 
rupt. This vastly simplifies the conversion 
of existing real-mode applications because 
you don’t have to learn any new rules to 
perform console or file /O! Of course, 


there is a lot going on behind the scenes in 
the DOS extender to make such ‘‘transpar- 
ency’’ possible. 

When an application issues a software 
interrupt, the DOS extender intercepts the 
interrupt, performs any necessary address 
translations and/or movement of data be- 
tween extended memory and conventional 
memory, switches the CPU into real 


ARGV.ASM 


title ARGV --- get address of command line argument 

page 55,132 

386 
ARGV.ASM: Return address and length of specified 
command line argument or fully qualified 
program name. Treats blanks and tabs 
as whitespace. 


80386 version for Phar Lap DOS|Extender 
Copyright (C) 1989 Ziff Communications Co. 
PC Magazine * Ray Duncan 

Call with: EAX = argument number (@ based) 


Returns: ES:EBX = argument address 
EAX = argument length (@=no argument) 


Uses: nothing (other registers preserved) 


Note: if called with Ax=@ (argv[@]), returns ES:EBX 
pointing to fully qualified program name in environment 
block and EAX=length. 


Warning: uses “magic” Phar Lap hard-wired selectors 
to address environment and PSP. Code will need adjustment 
for other 88386 protected-mode environments. 


Be Se Be Se Be Me Se Me we Se Be He Se Be Se Se Se Se Se te te Be Me 


er equ @dh 
tab equ @9h 
blank equ 28h 


ASCII carriage return 
ASCII tab code 
ASCII space code 


pspsel equ 24h 
envsel equ 2ch 
emdtail equ 88h 


selector for prog seg prefix 
selector for environment block 
buffer for command tail 


_TEXT segment dword use32 public ‘CODE’ 


assume cs 3_ TEXT 


public argv 
proc near 


push ecx 
push edi 


save registers 


or eax ,eax 
jz argv? 


is it command tail argument @? 
yes, jump to get program name 
mov ebx,pspsel set ES:EBX = command tail 
mov es, bx 

mov ebx,cmdtail 


ah,ah 3 initialize argument counter 
ecx,-1 7 set flag = outside argument 


ebx ; point to next character 

byte ptr es:{ebx},cr 

argv6 3 exit if carriage return 

byte ptr es:[{ebx],blank 

argvi 3 outside argument if ASCII blank 
byte ptr es:febx),tab 

argvi1 outside argument if ASCII tab 


not blank or tab... 
argv2 jump if already inside argument 





Figure 3: ARGV.ASM, a subroutine that returns the address and length of the specified command tail 
argument. Again, this version is designed to be used in 80386 32-bit application programs that run 
under the Phar Lap DOS extender. 
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NEW! 


When a mouse doesn’t solve your 
computer interface needs then Mouse 
Systems’ PC Trackball is the answer. 





‘‘Move Over Cheese-Eater”’ 


The Mouse Systems PC Trackball 

© Consumes less desk space 

© Attractive, ergonomic design 

© High resolution performance 
(variable from 20 to 6400 CPI) 

© Easy to install and use 

© 100% Microsoft compatibility 
guaranteed! 

© Includes Mouse Systems 
Productivity Software: 

Designer Pop-Up Menus for adding 

trackball interfaces to your favorite 

programs like Lotus 1-2-3, dBase, 

Quattro, Word Perfect, DOS and 

many others, and also for custom 

applications. 


Every Mouse Systems PC Trackball is 
bundled with The Presentation 
Magician. This presentation graphics 
and paint package will give your 
business graphs and charts visual 
punch with: 

© ability to import 
data from a 
wide range of 
spreadsheets and 


te : databases. 
Presentation so © raster and vector 
drawing tools 

© a font editor 

© scripting language for animation/ 
presentations 

© can also be used to create original 
graphics and DTP art 


Mouse Systems’ PC Trackball. From 
the first name in input device 
technology... 


See Your Dealer Today! 


Pi 





MOUSE 
47505 Seabridge Drive, Fremont, CA 94538 
(415) 656-1117 
Mouse Systems logo ts a registered trademark Other brand and 
product names are used for identification purposes only and may 
be trademarks or registered trademarks of their respecte bolders. 
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“Number crunching’s for 
when I'm in the office. Out here, 
just give me a great little PC. 

And | mean little.” 


= ee 
TES AGAIN" 





The leader in laptop PCs* now brings you a notebook 
portable that fits your business and your briefcase. 


Finally, desktop performance on a moment's notice. 
That's the sleek MinisPort™ from Zenith Data Systems. 





notebook. But unlike other notebook PCs, it uses remov- 
able MiniDisks to store all the data you need...just like 
your desktop. You also get a DayBright™ backlit screen for 
crisp text in any light. And over 3 hours of battery life. } 

So bring your portable computing down to a more 
manageable size with Zenith’s sleek MinisPort. 

For your nearest Zenith Data Systems authorized 
dealer, call: 1-800-842-9000, ext. 1. 


as Ty PS Pe =] jane, ee TE we .s Q 
re ee Sty, he in ry alec ily 
Poe ee RI 
Source: Dataquest — True portable PC saies. 


Graphics simulate Microsoft’ Windows, a product and trademark of Microsoft Corporation. © 1989, Zenith Data Systems 
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ARGV.ASM 


inc ah 


; else count arguments found 


ah,al ; is this the one we’re looking for? 
argv3 3; yes, go find its length 


ecx 7 no, set flag = 


inside argument 


argv2 and look at next character 


; found desired argument, now 
3; determine its length... 


eax, ebx 


3; Save param. starting address 


ebx 3; point to next character 


byte ptr es:[ebx],cr 


argv5 3 found end if carriage return 
byte peer es:{ebx],blank 
argvS 3; found end if ASCII blank 


byte ptr es:{ebx],tab 


argv4 3 found end if ASCII tab 


ebx, eax 


set ES:EBX = argument address 


eax,ebx ; and EAX = argument length 
; 


argv9 


return to caller 


eax,eax 3; set EAX = 8, argument not found 
argv9 3; return to caller 


3 Special handling for argv=9 
mov eax,envsel ¢ get environment selector 


mov e6,ax 
xor edi,edi 
xor al,al 
mov ecx,-1 
cld 


repne scasb 


; find the program name by 
first skipping over all the 
; environment variables... 


; scan for double null (can’t use 


Bcasb (SCASW since might be odd addr.) 


jne argv8 
add edi,2 
mov ebx, edi 
mov ecx,-1 
repne scasb 

not ecx 

dec ecx 

mov eax,ecx 


argv9: 


loop if it was a single null 
skip count word in environment 
save program name address 

; now find its length... 
scan for another null byte 

3 convert ECX to length 


return length in EAX 


common exit point 


edi 3; restore registers 


ecx 


3; return to caller 


mode, and finally passes the function re- 
quest onward to DOS or to the ROM 
BIOS. When the function returns, the 
DOS extender switches the CPU back into 
protected mode, carries out any necessary 
conversions or data movement on the re- 
sults of the function call, and gives control 
back to the application. 

The application program interface 
(API) of OS/2-386, when it appears, will 
use the same model as does the current, 
80286 version of OS/2. That’s to say, a 
program will invoke operating system ser- 
vices by pushing parameters on the stack 
and performing a far call to a named entry 
point. In fact, OS/2-386 will essentially 
have two symmetric APIs—one for 16-bit 
protected-mode applications compiled for 





80286 OS/2, and one for 32-bit applica- 
tions written specifically for 80386 OS/2. 
It will be up to the developer to decide 
whether or not to trade the improved per- 
formance of 32-bit protected-mode coding 
for the larger market available to applica- 
tions that can run on either the 80286 or 
80386 versions of OS/2. 


THE 80386 DUMP UTILITY 

Converting a real-mode DOS application 
for 80386 32-bit protected mode is really 
an exceedingly easy undertaking, despite 
any impressions you might have received 
to the contrary in this column and the pre- 
ceding two columns. To give you a practi- 
cal example of such a conversion, I’ve 
translated my hoary old DUMP.ASM util- 
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Look... 
and Feel 





The White Mouse from Mouse 
Systems is more than a fashion 
statement: it’s an advancement in 
technology. From its sleek lines that 
fit comfortably under your hand, to 
its smooth, flowing curves that invite 
your fingers into a natural position, 
this mouse is truly a work of art. 


100% Microsoft 
Compatible. . . 
and More! 


© 350 CPI base resolution. 

© 100% Microsoft and Mouse Systems 
compatible. 

© Software Compatibility - Guaranteed 
compatible with all “‘mouseable” 
software applications. 

© Easy to install and use. 

® Lifetime Warranty. 

Stylish, sophisticated, smart. The 

White Mouse, from Mouse Systems. 


See Your Dealer Today! 
Also available at EGGHEAD SOFWARE 


MOUSE 
SYSTEMS 
47505 Seabridge Drive, Fremont, CA 94538 
(415) 656-1117 
Mouse Systems logo ts a regetered trademark Other brand and produc 
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Introducing a better 
way to protect your 


whole family 


New network savers 
from Emerson UPS. 


However you use your network, a file 

server power a can ey ne you. 
owntime. 
And et a 
AND Ss why we've intro- 
APPROVED! duced two new Novell- 
compatible uninterruptible 

power systems (UPS) designed specifi- 
cally to protect your file server, your whole 
network and your data. 

They're compact enough to fit under 
a desk. Powerful enough for a file server 
or your entire LAN—even those with 
multiple drives and terminals. 

And they’re priced less than even one 
hour of downtime. 
Available through your local Distributor : Pioneer 


‘Bchnologies Group 
(800) 227-1693, Avnet Computer ‘Technologies (800) 877-2226, 
RMA Microtech (314) 726-0195. 





Most important, the UPS 600 and 
UPS 1250 come from Emerson, the 
most reliable name in computer power 
protection. Backed = 
by a network of 
support from local 
dealers and distrib- 
utors. And nation- 
wide service 
from the leading 
supplier of UPS t ' 
See how easy it can be to 
eyes po whole ce Just call us at 


“EMERSON UPS 


We protect the ones you love. 


©1989 Emerson Computer Power, a division of the Emerson Electric Co. 
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ity to run in 32-bit protected mode under 
the Phar Lap DOS extender. 

The DUMP utility is used to display the 
binary contents of a file in hexadecimal 
and ASCII format on the standard output 
device. The new DUMP.ASM source 
code is shown in Figure 1, and you may 
find it useful to compare it with the real- 
mode version (contained in my book, Ad- 
vanced DOS Programming, second edi- 
tion) or with the 16-bit protected-mode 
version (shown in another one of my 
books, Advanced OS/2 Programming). 


HEXASC.ASM 


The 80386 DUMP.ASM program as- 
sembles to a 1,500-byte object file, but 
since it requires the 132K DOS extender to 
execute, it’s not very memory-efficient as 
utilities go. However, it does give me the 
opportunity to provide you with a few use- 
ful 80386 subroutine modules: ARGC 
.ASM in Figure 2, ARGV.ASM in Figure 
3, and HEXASC.ASM in Figure 4. 
ARGC and ARGV provide command tail 
argument counting and addresses for DOS 
extender applications. The HEXASC pro- 
gram contains several public routines for 
converting binary values to hex ASCII 
strings. The parameters and results of 
these procedures are documented in the 
source cade listings. 


title HEXASC -- convart binary to hax ASCII 


page $$,132 
+386 


3 HEXASC.ASM: 


Convert binary data to hax ASCII. 


Copyright (C) 1989 ziff Communications Co. 


PC Magazine * Ray Duncen 


This module contains Bupeiic routinas: 


7 D2ASC: Convert b 
7 W2ASC: Convert binary word 
3 A2Ascr Convert binary byte 


nary dword (32-bits) to ASCII string 
(16-bits) to ASCII string 
{(8-bits) to ASCII string 


_TEXT segment dword uea32 public ‘CODE’ 


aseuma ce:_TEXT 


3 D2aSCc: Convart doubleword (32-bite) to hax ASCII 


Call with: EAX 


= data to convart 


EStEDI = storaga addrases for ASCII string 


; Raturns: nothing 


Usast EAX, ECX, EDI 


public d2eac 
d2esc proc near 


eax 
eax, 16 
w2asc 
eax 
w2aec 


d2asc 


sava copy of dword 
convert upper word 


get back copy of dword 
3 Convart lowar word 


W2ASCr Convert word (16-bite) to hex ASCII 


Call with: EAX 


= data to convart in lower 16-bits 


ES:EDI = storaga addrass for ASCII string 


3 Raturne: nothing 


Uses: EAX, ECX, EDI 


public w2asc 
wlasc proc neer 


push eax 
mov al,ah 
call b2asc 


j @ava copy of value 


7 Convert upper byte 





Figure 4: HEXASC.ASM Is a module that contains severel binery-to-hex ASCII subroutines for 80386 
32-bit protected mode. D2ASC converts e binery double word (32 bits) into an 8-cheracter hex ASCil 
string. W2ASC converts a binary word (16 bits) into a 4-character ASCII string. B2ASC converts a 


byte (8 bits) into a 2-character ASCII string. 
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IMPROVED! 


The new OmniMouse Il from Mouse 
Systems Corporation sets the pace in 
Input device performance and value 


A Mouse For All Systems 





¢ Superior resolution — Patented 
Ultra-Res software, allows you to 
select optimum resolution and perfor- 
mance at the touch of a fingertip. 

© Ergonomic comfort — Attractive 
case design not only looks great, but 
also feels great. 

® Software Compatibility — Guaran- 
teed compatible with all “niouseable” 
software applications. 


@ Easy to install and use. 


* PC Paint Plus, the powerful, easy to 
use paint and illustration program. 





Free Clip Art for PC Paint Plus 


Whether you need a mouse for desk- 
top publishing, spreadsheets, CAD, 
graphics, or any other ‘‘mouseable”’ 
software package, the easy choice Is 
OmniMouse I!, a mouse for all systems. 


See Your Dealer Today! 


47505 Seabridge Drive, Fremont, CA 94538 
(415) 656-1117 
Mouse Systems logo is a registered trademark Other brand and 
pie names are used for tdenitfication purposes ont and may 
be trademarks or registered tradenurks of their respecte bolders. 
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C MAGA ZINE FOR LESS 
THAN 1.14 A COPY! 


SPECIAL DOUBLE BONUS! 





Th. advantage of this special offer and subscribe to 
PC Magazine and SAVE 62% with these low prices—You' ll SAVE 
over $1.81 a copy! 
Subscribe to the IBM/MS DOS magazine that delivers hands- 
on tested PC-PS/2 product comparisons and evaluations con- 
ducted by PC Labs, the publishing industry's independent 
1BM-compatible product testing laboratory and save! 

Two years (44 issues) for $49.97. SAVE 62% ! 

Less than Si. 14 a copy! 

One year (22 issues) for $29.97. SAVE 54% ! 

Only $1.45 a copy. 

Savings based on newsstand price of $2.95 per issue. 

Basic annual subscription is $44.97. 


PC MAGAZINE'S 2-DISK UTILITIES 
LIBRARY: VOL. 1 pius the ALL NEW VOL. II 
Here are 78 utilities that wiil speed your key- | 
board, iocate files in seconds, add DOS to work- | 
ing disks, and more! YOURS FREE when you 

join us as a paid subscriber! | | 


FOR FAST SERVICE | 
CALL 1-800-289-0429 









Power Programming 


pop eax 

cell b2esc 

ret 
w2asc andp 
B2ASC: 


Cell with: EAX 


Returns: nothing 


Uses: EAX, ECX, EDI 


? 
3 
i 
? 
? 
? 
? 
i 
? 


public b2esc 
b2ase 8 8=6proc neer 


ror eex,4 
call ascii 
stosb 

rol aax,4 
call ascii 
stosb 

rat 


b2asc 8 andp 
} ASCII: 

t 

y Call withs aL 
; Raturns: aL 
3 Usess nothing 
: 

e 


acii 


al, (A997 
ascii2: 
ascii 


_TEXT 





To assemble and link the DUMP utility 
using the Phar Lap tools, enter the follow- 
ing series of commands at the DOS 
prompt: 


386ASM DUMP 

386ASM ARGC 

386ASM ARGV 

366ASM HEXASC 

386LINK DUMP ARGC ARGV 
HEXASC -EXE DUMP 


The result of the link operation is a file 
named DUMP.EXP, which is a 80386 32- 
bit protected-mode executable. You can 
run this file under the control of the Phar 
Lap DOS extender with the command line 


RUN386 DUMP filename.ext 


where filename.ext is the name of the file 
whose contents you wish to view. If you 


} get beck copy 
3 convert lower byta 


Convart byta (8-bits) to hex ASCII 


= data to convert in lower §-bits 
ES:EDI = storage eddress for ASCII string 


3} convert high 4 bits 
end store ASCII cherectar 


convert low 4 bits 
end store ASCII character 


Convart nibbia (4-bits) to hex ASCII 


= data to convart in lower 4-bits 
= ASCII character 


mask to ranga O8H-OFR 
offsat to chars ‘8'-'9' 
is result > ‘9°? 
no, jump 

3 adjust for chars ‘A’-’F’, 


raturn AL © ASCII cher. 


have licensed the ‘‘embeddable’’ form of 
the Phar Lap DOS extender, you can build 
a file named DUMP.EXE that contains 
both the DOS extender and the actual ap- 
plication. You can do this by entering the 
command 


BIND386 RUNI96B.EXE DUMP.EXP 


The file DUMP.EXE may then be distrib- 
uted and used like any other DOS applica- 
tion, with no clue to the user (other than its 
size) that it is a true protected-mode pro- 
gram. 


THE IN-BOX 

Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing EMAIL addresses: 

PC MagNet: 72241 ,52 

MCI Mail: rduncan 

BIX: rduncan a 
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NEW! 
The Power 
of Productivity 


Power. 

Instant, auto- 
matic set up of 
your favorite 
applications. 
Power. 

Access any 
application with a single keystroke! 
Power. Centralize all of your computing 
functions with... 


Power Panel 


5-in-1 
Functionality. 
i. Menu/Sheli 
allows for 36 
entries per menu, 
with unlimited 
sub-menus. 
Password protection assures file security. 
2. Disk Utilities features directory tree 
displays for quick, easy file manipulation and 
execution. 

3. Desktop Accessories include a full 
function calculator, a multi-year calendar, 
a notepad, and much morel 

4. Telecommunications are defined by a full 
feature telephone directory, autodialer, 
multiple terminal emulators, etc. 

5. DOS Services provide for easy back-up 
and restoration of hard disk or files, plus 
offer the added capabilities to format, 
duplicate and compare disks with one 
keystroke! 








q 


Power Direct Norton 
Pane! Access Commander Xtree 


Automatic Menu Setup 


G3 328 892888 


no 
no 
no 
no 
no 
no 
yes 
yes 
yes 
yes 
no 





Compare for yourself. No other menu/shell 
program has so many features integrated into 
such an easy-to-use package. Experience 
the Power. Power Panel. 

Single user, multi-user and network versions available. 


See Your Dealer Today! 


MOUSE 
SYSTEMS 
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(415) 656-1117 
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We Could 
Tell You 
All About Our 
Desktop Laser 
Printer, 
With Its 
BuiltIn 
Adobe PostScript, 
Emulation 


ilities, 


Multi-Platform 
Connectivity, 
47 Scalable Resident 
Typeface Styles, 
scents 





One look at the wide range of high-quality laser output 
you get with the IBM Personal Page Printer II, and you'll get 


the picture right 
Whether it’s an elaborate presentation 
or a simple letter, everything commands 
ian attention when it’s printed on the 
rsonal Page Printer II. 
Adobe's PostScript: One of the 
Page Printer II's biggest draws. 
In addition to having more typefaces Pca aA 
other desktop laser printer, its built-in PostScript® software 


adobe, PostScript and tha PostScript registered trademarks of Adabe Systeme incorporated. and 
Freese herded she cabie: neg Wy asad vacarrarh ont Poginua ae Gocerarh 


from Adobe® gives you an enormous amount of creative 
control. 

You're able to rotate and scale all your images and 
typefaces. All with dazzling results. 

And picture this. With PostScript, you can go directly 
to your typesetter for camera-ready or color separa- 
tions, without having to re-enter your data. A big advant- 
age when you've got budgets and deadlines to meet. 

Everyone will want to use this printer. And 
since it’s so flexible, everyone can 


The versatility of the Page Printer Il can be enhanced 


trademarks of 


Incorporsted. Laser Jot is a registered trademark of Hewtett-Packard Corporation. 


Or We Could 
Draw You A Picture. 





even further by the new optional dual sheet and envelope everyone can share the advantages of good-looking 
feeder. And its flexibility is further enhanced by its new emu- _ output. 
lation mode switching software. It lets To bring all the benefits of the Personal Page 








ITC Avant Garde fj] you automatically shift emulations from _ Printer II into the picture at your office, contact 

Fe eaNtow | the HP Laserlet® PLUS to the IBM your IBM marketing 

Helvetica Bold Proprinter™ XL and now to Xerox’s Diablo® representative or your 

Century Sehoolbook| 030; for extensive software compatibility. IBM Authorized SS == =S =—* 

Palatino And since the Page Printer Ilcan be Dealer today. For your = ——s ao 

attached to virtually any PC through nearest dealer, call SS == = 

Jatakuajie “rial or parallel ports or to an Apple® 1 800 IBM-2468, — — > oo 
47 type sivtes. system through an AppleTalk® interface, ext. I41. 


Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





hen it comes to accounting software, no one offers you more for 

your money than Peachtree. Now we're offering you two ways to 
huy our best-selling accounting software — and two great ways to save. 

Peachtree Complete™ il is our premier business accounting system. 
Designed and soid as 2 $5,000 accounting system, the iatest version of 
Compiete Il represents a vastly expanded and greatly improved package 
that sells for an unbellevabiy iow $199. Find out what over 250,000 
satisfied users already know —no other accounting system offers so much 
for so Ilttle. 

And now, for husinesses who want to make the most of their 
accounting information, Peachtree's Douhie Bonus Bundle gives you 
Peachtree Compiete I] Accounting pius its own custom reporting tool, 
Peachtree Data Query II™ Enhanced. The Douhie Bonus Bundle includes 
both systems — regularly priced at $199 each—for just $298. That's 








PEACHTREE’S +5 savings of $100! Either way, Peachtree offers you the most accounting you can get for your software 


DOUBLE BONUS * 


BUNDLE 


includes Peachtree Complete II 


Peachtree Data Query I 


Just 
$298 
SAVE $100 


‘With PDQ 1 Enhanced You Can: 


© Create on-screen inquities to display data 


© Present daia in fine or bar graphs 
© Use any of over 20 pre-defined reports 


© Modify pre-defined reports and save 
the formats 


© Create your own reporis and save the 
formats 


© Transfer information %0 
and database programs like 


BASE UF and Lotus 1-2-3° 
And More! 


A Recent Survey by the 


American Institute of 
CPAs Reports More 


Accountants Use and 


Recommend Peachtree 
Than Any Other 
Accounting System! 





Peachtree Compiete ll is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power moduies that may be used 
individually, or fully integrated for maximum accounting efficiency: 
© General Ledger © Accounts Payabie © Inventory © Fixed Assets 
© Accounts Receivable ® Invoicing © Job Cost © Payroll 

And Peachtree Compiete Il is designed using the iatest software innovations, like full-coior 
scrolling reference tabies, pop-up windows, and short-cut keyed menus. We've expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Compiete II's error handling is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time. And as always, Compiete Il 
comes with the most thorough documentation—a separate quick-start Installation Guide, 
Accounting Primer, seven-voiume Reference Lihrary, and extensive on-line tutorials on each 
module —all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundie and you'll get 
Peachtree Compiete Il, pius Peachtree Data Query I] Enhanced, for just $298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuabie information from all eight Peachtree Complete Il modules. PDQ’s simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
iooks through your accounting files, finds it, and presents it to you any way you want it—on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and huild confidence as you go. With 
Peachtree’s Doubie Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good husiness sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Compiete Ii and PDQ i with a toll- 
free hotline for technical support (31 per minute, $20 minimum on your credit card) anda 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you're not satisfied, 
you can return your package within 30 days for a prompt refund. That's the Peachtree Software 
promise. A $25 restocking fee applies to all returns. 

Peachtree Compiete Il: the Business Accounting System for just $199, and Peachtree’s Double 
Bonus Bundle for just §296. Either way you iook at it, Peachtree Software saves you money. Order 
today! 

HARDWARE SPECIFICATIONS: Requires PC/MS-DOS version 2 0 of higher with 384K of usable memory (512K required with DOS § 3) anda 
minimum 10 MB hard disk For use with the IBM® PC, PC XT, PX AT, Personal System/2™and compatibles. 5 4” media optionally available. Not 





protected. 
ar ia ae, Terre tates nes Develoymen Corperaion AAAst 3 tegeeezeatmdewert o Aso: ‘Tate Corporation IBM is 
a registered trademark and Personal System/2 is 2 trademark of international Business Mac! 





PEACHTREE 
COMPLETE I 


STILL ONLY 


$199 


General Ledger 
© Chart of Accounts Includes 
76 suggested and 26,000 
user-defland accounts. 
© Comparative financial statements, 


Accounts Receivable & lnveicing 
‘© Maintains open ikem or balance 
© Up to 14,400 customers. 
© Priats product of service invoices. 


Accounts 


Payable 
© Partla) payments of invoices. 
© Up to 14,000 vendors. 


© Checks printed with valimited invoice 


listing oa stub. 


loventory 
© Supports average and standard 


costing methods 


© Up to 19,500 Inventory items. 


ised Assets 
© Handles 13,000 assets and 15 methods 


‘of depreciation, 
Job Cost 


© Tracks costs and profitability on a 


job-by-job basis. 
Payroll 


© Built-in current year tax tables. 
© Prints checks, W-2s and more. 
© Processes up to 3,900 employees. 


And More! 






Call Now to Order 
1-800-247-3224 | 


(or call 1-404-564-5800) 


CIRCLE 358 ON READER SERVICE CARD 


To Order by Mail Add $12.50 Shipping and Handling’ 
(Im Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 





paw Cobb 
and Steven Cobb 


NAMING WORKSHEETS 
For documentation, | keep the name of the 
worksheet in a cell of each of my Quattro 
worksheets. To do this, | used to type the 
name as a label. For example, if my work- 
sheet was named TEST. WKQ, I would sim- 
ply type the label "TEST. WKQ into a cell of 
thet worksheet. Of course, I had to change 
the label each time | resaved the worksheet 
under a new name. 

Recently, | found a way to get Quattro to 
“calculate” the name of the worksheet. 
First, | enter the function 


Als @RIGHT(@CURVALUE(*file®, 


*gave"),14) 


into any cell of the worksheet (for example, 
cell A1). Since Quattro automatically dis- 
plays the name of the current worksheet to 
the right of the Enter file name prompt, 
when you Issue the /File Save command, 
the function @CURVALUE("file, 
"save" ) returns that name. For example, 
if the current worksheet is saved in a file 
named TEST.WKQ located on the C: drive 
and in a subdirectory called EXAMPLES, 
this function will retum the string 


C1\QUATTRO\EXAMPLES\ TEST .WKQ 


The @RIGHT function strips away all but 
the final 14 characters of that result. In this 
case, for example, the @RIGHT function 
would return the string 


MPLES\ TEST. WKQ 
Next, | enter the function 

@PIND(*\*,A1,8) 
into another cell of the worksheet (for ex- 
ample, A2). This function returns the posi- 
tion of the backslash in the resuit of the first 
function. in our example, this function 


would return the value 5. 
Finally, | enter the function 


@MID(A1,A2+1, 12) 


Spreadsheet 
Clinic 


@ NAMING WORKSHEETS: 
Quattro’s @CURVALUE 
function lets you 
“calculate” the name 
of a worksheet. 


@ ASSIGNING RANGE 
NAMES: More ways to 


name ranges within 1-2-3 
macros. 


@ TIMED FILE SAVES: 
Automatically save all 
open Excel documents at 
a specified interval. 


Pian 


Into yet another cell (A3, for instance). This 
function returns the characters to the right 
of the backslash in the result of the first 
function. So to continue our example, since 
the first and second functions have re- 
tumed the results MPLES\TEST.WKQ and 
5, respectively, this final function would re- 
tum the string TEST.WKQ—the name of 
the file. 

Gerald Dorman and Stephen Einson 

Melville, New York 





i be This is just one of the many inter- 
esting uses of Quattro’s @CUR- 
VALUE function. If you wish to 

do so, you can consolidate Mr. Dorman’s 
three functions into the single function 
shown below: 


QMID( @RIGRT( @CURVALUE( °file*,°seve") 
714), @PIND(°\* ,@RIGHT( @CURVALUE 
(*f£ile*, *eeve*),14),8)+1, 12) 


Unfortunately, the @CURVALUE func- 
tion is not available in 7-2-3. 


ASSIGNING RANGE NAMES 

1 often need to assign a range name ina 
1-2-3 macro to the cell on which the cell 
pointer is positioned. if the range name | 
want to use is not assigned to another cell 





or range, | use the statement 
/xncNAME~~ 


where NAME is the range name | wish to 
assign. If the name is already assigned to 
another cell, however, this statement will 
give the same cell the same name again, 
rather than assigning it to the cell on which 
the cell pointer is positioned. 

in the September 27, 1988, Spread- 
sheet Clinic, John Eckenrode suggested 
using the routine shown In Figure 1 to as- 
signa name (in this case, MARK) to the cur- 
rent cell. The first two statements assure 
that a range named MARK will not exist 
when 1-2-3 executes the third statement in 
the macro. Consequently, the third state- 
ment will assign the name MARK to the cur- 
rent cell. 


in response, you suggested using the 


1-2-3 ROUTINE COMPLETE LISTING 


A B c 
\e /rncMARK7~ 
XndMARK™ 


é 
/TNCMARK7~ 


Figure 1: This three-statement routine assigns 
the range name MARK to the current cell, even if 
that name is currently assigned to another cell. 


routine shown in Figure 2. If a range named 
MARK doesn't exist when this macro exe- 
cutes the /Range Name Delete command, 
the first {OnError} statement will route the 
macro to the fourth statement, which as- 
signs the range name MARK to the current 
cell. However, if a range named MARK 
does exist, the second statement will delete 
it. Then the macro cancels the first {On- 
Error} command. Since the range name 
MARK no longer exists, the fourth state- 
ment assigns that name to the current cell. 
Although both of these techniques work, 
luse a simpler one shown in Figure 3. This 
little routine tells 7-2-3 to press the Back- 
space key after it Issues the /Range Name 
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Create command, types the range name (in 
this case, MARK), and presses Enter. if the 
worksheet contains a range named MARK, 
it will move the cell pointer to that range as 
soon as 1-2-3 types the name MARK and 


1-2-3ROUTINE COMPLETE LISTING 


A 
\a {OnError CONTINUE} 


/rcndMARK™ 
{OnError) 
CONTINUE /rncMARK™~ 





Figure 2: This routine does the same thing as 
the one shown in Figure 1. 


presses Enter. However, pressing the 
Backspace key at this point returns the cell 
pointer to the cell on which it was positioned 
before the macro issued the command. 


1-2-3 STATEMENT COMPLETE LISTING 


A 






B 
1 \a /TNCMARK™ {BS }~ 
2 


Figure 3: Like the macro routines shown in 
Figures 1 and 2, this statement assigns the name 
MARK to the current cell. However, it may assign 
other range names as well, 


Consequently, the final tilde (~ ) assigns the 
name to the current cell. 

Andy Olukains 

Cincinnati, Ohio 


UR Although this method is simpler 
= i; and faster than the ones that we 
GMS suggested, it harbors a hidden haz- 
ard. If the name you choose is already as- 
signed to a range with more than one 
name, this routine will assign those names 
to the current cell as well. 

Let’s suppose that cell Cl of a 1-2-3 
worksheet has the name TEST. If you in- 
voke the macro shown in Figure 3 while 
the cell pointer is on cell C1, and the range 
name MARK doesn’t exist, /-2-3 will as- 
sign the name MARK to this cell (C1). 
Now cell Cl has two names: TEST and 
MARK. 

Then suppose that you reinvoke the 
macro in Figure 3 while the cell pointer is 
on another cell—EI5, for example. As 
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you would expect, /-2-3 assigns the range 
name MARK to cell E15. However, it also 
assigns the name TEST to this cell. 

To avoid this hazard, we suggest that 
you use one of the techniques shown in the 
September 27, 1988, Spreadsheet Clinic 
whenever you need to name a range. 


TIMED FILE SAVES 

Unlike my word processor, Exce/ doesn't 
automatically save changes being made to 
open documents at regular intervals. So | 
created TIMEDSAVE (Figure 4), a macro 
that saves every document on the work- 
space at a specified interval. 

When you invoke this macro, the first 
function prompts you to specify the number 
of minutes between saves. If at this point 
you decide not to use the macro, simply 
click Cancel—it will return the value 
FALSE, and end the execution of the mac- 
fo. To continue, type a value and click OK. 
This function will retum the number you 
specified. 

Next Exce/ evaluates the functions in 
cells A4 through A6. The function in A4 tells 
Excel when to save the workspace by re- 
tuming the serial value of the current date 
and time and the time increment you speci- 
fied. The function in AS commands Excel! to 
evaluate the functions in cells A7 and A8 at 
the time specified by the result of the func- 
tion in cell A4. And the function in A6 ends 
the execution of the macro, retuming con- 
trol of the workspace to you. 

You can resume your work until the time 
specified by the result of the function in cell 
Ad. At that time, Excel executes the macro, 
starting with the function in cell A7, which in- 
structs Excel to issue the Save Workspace 
command. This command checks to see 
which of the open documents have un- 
saved changes. For each of these docu- 
ments, Excel! presents a dialog box that 
contains three buttons: Yes, No, and Can- 
cel. Clicking on Cancel will end the execu- 
tion of the macro. 


TIMEDSAVE MACRO 


A 
TimedSave 


=IF (A2=FALSE, HALT ()) 
=NOW()+TIME(9,A2,0) 

=ON. PIME(A4, “SAVE. XLMIR7C1*) 
=RETURN({) 

=SAVE. WORKSPACE({ ) 

=GOTO(A4) 


al 
2 
3 
4 
5 
6 
a 
& 
9 


However, if you choose Yes (to save the 
specified document) or No (not to save your 
changes), Exce! loops back to cell A4 as 
soon as it has saved (or not saved) each 
open document. At this point it calculates 
the time when it should next issue the Save 
Workspace command and retums control 
to you. 

Excel will continue in this fashion until 
you cancel the execution of the macro by 
clicking the Cancel button in one of the 
“Save changes in” alert boxes. 

William R. Barnard 

Durham, North Carolina 


$1} £3 This macro should prove helpful to 

H ; almost anyone who works with 

Excel. Most users know that they 

should save their work on a regular basis, 

however, few people do so as often as they 
should. 

Of course, there will be times when the 
macro kicks in and you don’t want to save 
any of the documents on the workspace. In 
these situations, you can click the No but- 
ton in each of the ‘Save changes in’’ dia- 
log boxes. Or, you can use the modified 
macro shown in Figure 5. 

Instead of automatically executing the 
Save Workspace command when the pre- 
scribed time is reached, this macro asks 
you if it should execute the command. If 
you click OK, Excel lets you save the 
changes to each document—just as the 
original macro does. If you click Cancel, 
however, Excel asks whether you want to 
restart the timer or cancel the macro. If you 
click OK, Excel loops the macro back to 
cell B4; if you click Cancel, Excel cancels 
the execution of the macro. 

Figure 6 shows an automatic file saving 
macro for /-2-3. The first statement in this 
macro solicits the number of minutes in the 
save interval and stores your response in 
the cell named INTERVAL (B13). The 
second statement in the macro enters the 
time when the alarm should sound—the 


=INPUT(“Number of minutes between automatic backups?°,1) 





Figure 4: This macro automatically saves any open document at the interval you specify. 
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result of the formula @NOW+ INTER- 
VAL/1440—into the cell that is named 
ALARMTIME (B14). 

Statements three through six of the 
macro constitute a loop. Statement three 
checks to see if the current time meets or 
exceeds the ‘‘save’’ time. If it does not, the 
macro will pause until you press any key. 
As soon as you do, the macro will enter the 
macro representation of that key into the 
cell named KEY (B5). Since KEY is the 
next cell of the macro, /-2-3 will execute 
the keystroke as soon as you type it. Then, 
1-2-3 will branch the execution of the mac- 
To back to cell B3 and begin another pass 
through the loop. 

1-2-3 will continue testing and looping 
in this fashion until you press a key at a 
time that meets or exceeds the time stored 
in ALARMTIME. At this point, /-2-3 will 
break from the loop and present a custom 
menu with two choices, Yes and No. If 
you choose Yes, /-2-3 will retum to the 
READY mode, issue the /File Save com- 


MODIFIED TIMEDSAVE 


A 
TimedSava 


*IF(A2®FALSE, HALT()) 

=NOW( )+TIME(0,A2,0) 
=ON.TIME(A4, “SAVE. XLMIR7C1") 
=RETURN() 


=IF(A7=TRUE,GOTO(A11) ) 


i 
2 
3 
4 
5 
6 
7 
8 
9 


=IF (A9*TRUE, GOTO(A4), HALT()) 
=SAVE. WORKSPACE ( ) 
=GOTO(A4) 


mand, let you specify a name, and save the 
worksheet under that name. Then it will 
branch back to the cell named RESTART 
(B2), reset the alarm time, and rerun the 
macro. If you choose No, /-2-3 will 
branch back to cell B2 without saving the 
worksheet. 

Since this macro compares the current 
time with the alarm time whenever you 
press a key, /-2-3 processes your key- 
strokes more slowly while executing this 
macro. Also, since the macro is running in 
the background at all times, you won't be 
able to invoke another macro until you 
cancel this one. To do so, simply press 
Ctrl-Break. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay $50 
or more for tips we print, plus an extra $25 
if you submit your letter on-disk. \f youdo, 
please include a printed copy. Mail contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016 or upload them to PC MagNet (see 
the ‘*By Modem”’ sidebar in the Utilities 
column). a 


=INPUT("Number of minutes between automatic backups?",1) 


=ALERT ("Execute the Save Workepece command?",1) 


=ALERT( "Click OK to restart timer; Cancel to etop macro...*%,1) 





Figure 5: This macro gives you a chance to skip the Save Worksheet command. 


TIMEDSAVE FOR 1-2-3 


COMPLETE LISTING 


¢ D E iy 


B 
{GetNumber “Number of minutas batween savas? “, INTERVAL) 





Spreadsheet 
Consolidation 
Answers 


This free booklet, 

The Four Flavors of 
Spreadsheets, describes how 
the four popular types of 
spreadsheets approach the 
data management, control 
and consolidation needs of 
the serious spreadsheet user. 


The four types are: 

Classic (2-D), such as Lotus 
1-2-3 Release 2.01; Linking, 
such as PC Excel; 3-D, such 
as Boeing Calc and Lotus 
1-2-3 Release 3; and 
Relational, such as TM/1 
from Sinper Corporation, 
and VP Planner. 


For your free copy call: 


1-800-822-1596 


{Let ALARMTIME, GNOW+INTERVAL/ 1449) 
{If @NOW>=ALARMTIME}(MenuBranch SAVE} 
{Get KEY} 


{Brench TEST) 


OIA WN 


Sinper Corporation 
31-N Mountain Boulevard 
Warren, NJ 07060 


INTERVAL 
ALARMTIME 


Yea No | 
TM/1 ia @ tredamark of Sinper Corporation. 


Sava tha workahaat? Save tha workahaat? 
{Esc 12}/fs{?)"r{Esc} {Branch RESTART) 
PC 1-2-3 is a registered trademark of Lotua 
} Development Corporation. VP Planner ia a 


{Branch RESTART) 
registered trademark of Paperback Software. 





Boeing Caic is 6 registered tredamark of 
Garnson Softwara. Excal ia @ registered 
tradamark of Microsoft Corporation. 


Figure 6: This macro saves your current 7-2-3 worksheet at the interval you specify. 
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20m» SS Seagate 32m, 
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65ms 65ms 
for IBM PC/XT & Compatibles 


$93 ; Each kit includes drive, cables, controller, $95 9| 


How-To manual and mounting hardware. 















Card Drive 20 8225 68ms 
Card Drive 30 8438 68ms 


Mi itt Scr ibe 40Mb Kit for tsM PC/XT & Compatibles [Ig] ©2" Drive 40 8450 46ms 


ee eee - 30,000 hour Mean Time Between Failure 
> 46ms Access Time 

includes 2 half-height 3 1/2" 
MiniScribe 8450 drive, controller, cables, How-To 
Manual, mounting hardware and partitioning 
& formatting software. Autolock! 





These Card Drives use quality MiniScribe 
drives. Card Drives are available for 
IBM PC/XT and most a models. 






. The highest in the computer industry! 
. Completely tested before shipping 
Made with high performance hard 
drives and controllers for maximum throughput 
Covered by a One Year Warranty. 
The most megabytes for your dollar! 












ST296N SS Sea ate — ‘s 

80Mb Se eae 40Mb 4S Seagate } a 
i . GH. _ J MeM S1251-1 M3085 @MiniScribe 

| Seas omer 28ms... FAST!! 71m mnenenemen 340d 


your AT/386. Bare ‘With ESDI"! wo 1" High 
Hook up to 2 drives off isis $ 3 4 9 $ Performance Hard/Floppy Controller 
ONE adaptor Autopark anti nlve 16.5ms s] 7 9 5 
/ SS NN! 18ms Access Time _ Access Time 
RLL for BM PC/XT & Compatibles p 
WHOSMb  Sta7R-1 160Mb 


Includes 65Mlb ST277R-E hard drive, 
& Se te oases cables, mounting hardware $ M3180E 
aga and How-To manual, 28ms. 4 4 9 Half Height 
aie $3 79 Kits for 18M AT/386 & Compatibles 


Wath ESD! Controller 
Includes all standard kit Items plus 
x hard/Noppy “Ito 1” high speed §$ 
28ms Access Time controtter and cables. 


HARD DRIVES £ 
a 


i7ms Access Time 
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by 
Neil J. Rubenking 


PROTECTING IMPORTANT FILES 
Although | think the rising faars of viral in- 
fection are unwarranted, some INSTALL 
programs have a deleterious effect on your 
system, too. 

INSTALL programs are useful for nov- 
ices who may not be aware that boot-up 
files exist, but such programs often destroy 
old files while craating short new ones that 
contain only the lines needed for the soft- 
ware being installed. (This in itself may be 
responsibla for some raports of viruses, as 
lines needed for other programs mystari- 
ously disappaar.) Ra-creating an AU- 
TOEXEC file that was trashed or a CON- 
FIG.SYS fila containing sevaral davica 
drivers with obscura arguments can be a 
painful task. 

Some sophisticated INSTALL programs 
will append the necessary lines to your files 
rather than trashing the originals, but this is 
an incomplete solution. The lines will be 
added only to the end of your files, and in 
soma cases the order of device drivers is 
critical. 

The obvious solution is to keep a dupli- 
cata of these two files alsewhere on your 
hard disk. However, if you edit these files 
often, maintaining a doubla set of filas will 
take twice the effort. 

Since computars are supposed to sava 
effort, it makes sense to keep the files out of 
reach of other programs rather than to du- 
Plicate them. If it is unable to find the files, 
an INSTALL program will then create its 
own AUTOEXEC.BAT and CONFIG.SYS, 
which you can axamine and use to edit your 
own files properly. 

The trick is to make your AUTOEXEC 
.BAT and CONFIG.SYS files reachable by 
DOS but not by INSTALL programs. This 
column has previously discussed how to 
use DEBUG to patch COMMAND.COM in 
order to change the batch file executed at 
boot time. The address will vary with tha 
version, but it simply antails locating the 
string \AUTOEXEC.BAT in COMMAND 
.COM and replacing it with a new nama that 
may contain a pathnama. For axampla, tha 
name \BAT\AUTO.HID will cause the 
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@ PROTECTING 
IMPORTANT FILES: Hide 
your AUTOEXEC.BAT 
and CONFIG.SYS from 
intrusive INSTALL 
programs. 


@ SIMULATING 
SUBROUTINES: Create 
the effect of subroutines 
in your batch files. 





AUTO.HID file in tha subdirectory \BAT to 
be executed at boot-up. 

The same approach can be taken for the 
CONFIG.SYS file. Reference to it is made 
in PC DOS's hidden system file, IBMBIO 
.COM (lO.SYS for MS-DOS). Again, the lo- 
cation will vary with the version, but the 
string \CONFIG.SYS can be found toward 
the end of the file. If, for example, you re- 
place it with the string \SYS\CO.HID, the 
CO.HID fila in tha subdirectory \SYS will be 
used instead of a CONFIG.SYS file in the 
root directory. Care must be takan whan 
editing a system file, however, that itis writ- 
tan back to the exact same location on tha 
disk. This is automatic for most byte-level 
editors. 

William R. Peate 

Houston, Texas 
42242 Yes, it’s possible to get everything 
f 2 ul out of your root directory except 

the two hidden system files, IBM- 
DOS.COM and IBMBIO.COM (or 
MSDOS.SYS and IO.SYS for MS-DOS). 
When your system boots, the boot sector 
executes first and it loads IBMBIO.COM 
and IBMDOS.COM. IBMBIO.COM 
then reads CONFIG.SYS. If CON- 
FIG.SYS contains a SHELL= line, this 
statement determines what gets loaded as a 
command processor—usually COM- 
MAND.COM, which, in tur, loads and 
runs the AUTOEXEC.BAT file. Now 


your system is ready to run. 

To use another file instead of AU- 
TOEXEC.BAT, you must patch COM- 
MAND.COM, but this isn’t hard. Touse a 
COMMAND.COM in a different Ioca- 
tion, you just put a simple SHELL= state- 
ment in CONFIG.SYS and a SET COM- 
SPEC= line in AUTOEXEC.BAT. But to 
use a different filename for CON- 
FIG.SYS, you have to patch IBMBIO 
.COM—and that’s dangerous work. Do it 
wrong, and your computer may fail to boot 
from the hard disk. Don’t try this unless 
you’re a DEBUG whiz. 

Before you are able to operate on IBM- 
BIO.COM, you have to make it editable. 
It's normally marked as Read-Only, Hid- 
den, and System—any one of these attri- 
butes will keep you from editing it. But a 
utility like PC Magazine’s ATTR.COM 
will remove these attributes. Load it into 
DEBUG and search for the string CON- 
FIG.SYS. Replace this with a new string 
of the same length, such as SYS\CO. HID. 
Wnite the changed file to disk, then use 
ATTR.COM to restore the original attri- 
butes. 

There is one disagreeable side-effect of 
this change—you’ll have trouble when 
you want to create bootable floppies. Both 
the SYS command and FORMAT /S copy 
IBMBIO.COM and IBMDOS.COM from 
the boot disk to the floppy, and they’ ll be 
copying your patched version. You have 
two choices: you can create a subdirectory 
for CONFIG.SYS on every such floppy, 
or you can keep a blank system-formatted 
floppy around and DISKCOPY from it as 
needed. 


SIMULATING SUBROUTINES 

| needed a way to call a subroutine from 
within a batch file. | knew about spawning 
another batch file and 1 knew about chain- 
ing from one batch file to another. I've even 
tead about the batch CALL statement that's 
available in DOS 3.3. Howevar, spawning, 
CALLing, and chaining all require using a 
separata batch file. | wanted a way to keep 
the subroutine in the same file as the main 
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routine and to be able to pass parameters 
to it. 

After looking through the DOS manual, | 
realized that there was no easy way to ac- 
complish what | wanted, so | decided to 
“trick” DOS into doing the equivalent of a 
subroutine call. 

SUBTEST.BAT, which is shown in Fig- 
ure 1, illustrates the method that | used. 
(This batch file contains line numbers for 
purposes of explanation only; they should 
not be included in your own batch files). 

Lines 1 through 6 are general header in- 
structions. Line 7 branches to the label that 
exactly matches the first parameter on the 
command line (in this case, either MAIN1 or 
MAIN2; upper- and lowercase are equiva- 
lent). 


i 


| SUBTEST.BAT 


COMPLETE LISTING 


ECHO OFF 

REM Batch fila to illustrate 
internal subroutines. 

REM Usege: 

REM C> SUBTEST MAIN1 

REM C> SUBTEST MAIN2 


GoTo %1 


WOw Hew Ne 


:maini 

ECNO Entered MAIN1 routine 

SET erg=Arg #1 

SET rtni=mainirtn 

GOTO aub1 

smainirtn 

ECHO Returned from SUB1 to 
MAINIRTN 

GOTO done 


smain2 

ECNO Entered MAIN2 routine 

SET arg=Arg #2 

SET rtnismain2rtn 

GOTO aubi 

smain2rtn 

ECNO Returned from SUB1 to 
MAIN2RTN 

Goro done 


2gubl 

ECHO Entered SUB1 routine 
with erg = tergt 

SET rtn2=subirtn 

GOTO aub2 

ssubirtn 

ECNO Returned from SUBZ to 
SUB1RIN 

GOTO trtnit 


rsub2 
ECHO Entered SUB2 
GOTO trtn2t 


aubroutine 


Pe 


Figure 1: This batch file simulates subroutine 
calls by storing a “retum address” and jumping to 
that address at the end of the subroutine. 


sdone 
SET rtni= 
SET rtn2= 
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Lines 9 through 16 and 18 through 25 
are the two main routines. Other than using 
a different value for the arg parameter, they 
are equivalent. The description of MAIN1 
therefore applies to MAIN2 as well. Line 11 
specifies a value for the arg parameter (re- 
member not to leave a space after the 
equals sign, as it would be included in the 
value). 

Lines 12 through 14 implement the sim- 
ulated GOSUB. Line 12 sets up the label to 
which we will retum after executing the sub- 
routine. (Again, remember that you can't in- 
clude a space after the equals sign.) Line 
13 branches to the subroutine, and line 14 
is the retum label to the next line in the 
batch file. 

Lines 27 to 33 represent a subroutine. A 
few points are worth noting. Line 28 shows 
that you can use arguments passed 
through an environment string. Lines 29 to 
31 implement a second simulated GOSUB. 
The environment variable used for the sec- 
ond retum label (RTN2) must be different 
from the one used to enter SUB1 (RTN1). 
Line 33 is the simulated RETURN state- 
ment. 

Lines 35 to 37 represent the second 
subroutine. And lines 39 to 41 wrap up the 
batch file. it is important to clean up the en- 
vironment before terminating the batch file, 
as lines 40 and 41 do. 

Although I've used this technique with 
only DOS 3.2, | think it would work with oth- 
er 3.x versions as well. It does use valuable 
environment space, so you might have to 
increase the size of your environment to 
take advantage of this method. 

Roger Crowley 

Great Mills, Maryland 


PE The batch file SUBTEST works 
fine even in DOS 2.0—it’s not us- 
aus ing any special features of DOS 
3.x. To simulate a GOSUB in a batch file, 
you store the return address, jump to the 
subroutine, execute the subroutine’s in- 
structions, and jump to the stored retum 
address. A subroutine call in a high-level 
language does exactly the same thing, but 
it happens behind the scenes. 

Items that appear in this column often 
point out that even the tiniest batch file 
takes at least one cluster—2K to 4K—of 
disk space. Thus, in order to save space 
you can combine many batch files into one 
and select which ones to run, using a com- 
mand-line parameter. 

But what do you do if some of the batch 
files that you've combined need to call 
each other? Treating each of the batch files 


| SUBTEST2.BAT COMPLETE LISTING 


ECHO OFF 
GOTO %1 


tmainl SUBROUTINE 

ECHO Entered MAIN1 routine 

SET arg=Arg #1 

CALL subteat2 subi 

ECHO Raturned from SUB1 to 
MAINIRTN 

GOTO RETURN 


smain2 SUBROUTINE 

ECHO Entered MAIN2 routine 

SET erg=Arg #2 

CALL aubteat2 aubi 

ECNO Raturned from SUB1 to 
MAIN2RIN 

GOTO RETURN 


tsubl SUBROUTINE 

ECHO Entered SUB1 routine with 
arg = targt 

CALL subtast2 sub2 

ECNO Returned from SUB2 to 
SUB1RIN 

GOTO RETURN 


:sub2 SUBROUTINE 

ECNO Entered SUB2 subroutine 
GOTO RETURN 

RETURN 





Figure 2: This batch file simulates subroutine 
calls by re-calling itself with different command- 
line arguments. 


as if it were a subroutine makes it possible 
for one to call another. 

Do note that there’s another way to get 
the effect of subroutines. I’ve illustrated it 
in Figure 2. To call a subroutine, you just 
re-call the main batch file with that subrou- 
tine’s name as the first argument. At the 
top of the batch is the line GOTO %Il—it 
jumps directly to the label specified as ar- 
gument |. After each subroutine there’s a 
GOTO RETURN, where RETURN is at 
the end of the file. 

This second method uses fewer batch 
lines and less environment space. Howev- 
er, it’s slightly slower, due to reloading the 
whole batch file again and again. Either 
method helps you keep the number of 
small batch files to a minimum. 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you send your letter on 
a disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (see the “‘By Modem” sidebar in 
the Utilities column). B 


edited by 
Craig L. Stark 


“WINDOWING” SIDEKICK FILES 
When using SideKick's Notepad, it's often 
useful to be able to view another file without 
first having to save your current file. The 
program's telephone directory provides a 
useful shortcut. 

Go to Setup (F7 on the SideKick menu), 
make sure there is no default filename or di- 
rectory in the Telephone Directory section, 
and save the Setup information to disk. 
From now on, pressing Alt-D while in the 
Notepad will bring up the Dialer, showing 
the file directory window. From here you 
can select the file you want to view. While 
working within the Dialer, you can use the 
F6 option to search for the section that you 
want to see. 

Kerwin T. Femandez 

Dagupan City, Philippines 


ties still further, you can use the 

import data command to copy text 
from the Dialer to the Notepad. After call- 
ing up the second file as Mr. Fernandez 
suggests, hit Alt-N to go back to the Note- 
pad, then F4 to import data. Next, mark 
the text to import from the Dialer window 
(using Ctrl-KB to begin the block and Ctrl- 
KK to end the block) and import the text 
with the Cul-KC command.—M. David 
Stone 


H Uj ny To expand the Notepad’s capabili- 


ACCESSING WORD FAST 
Microsoft Word can take a long time to load 
if you have a large glossary. On my IBM 
portable computer (with an 8088 CPU), the 
process can take close to one and a half 
minutes. Usually the wait is worth it, but 
sometimes you may need to load Word in a 
hurry, to print a file or to make that one last 
little change. 

When you're in a rush, try using this 
batch file: 


ren cr\word\normal.gly *.gli 
word /1 
ren cs\word\normal.gli *.gly 


QW.BAT renames the standard glossary, 


Power User 


@ “WINDOWING” 


SIDEKICK FILES: Here's 
a quick way to view a 
second text file using 
SideKick’s Notepad. 


w ACCESSING WORD 
FAST: It's quicker to load 
Microsoft Word without 
the glossary—but not 
necessarily better. 


@ PRINTING THE SCREEN: 
How to send printer 
escape sequences In 
OBASE Hi when using 
Shift-PrtSc. 


@ CLEAN UP dBASE 
ENTRIES: Automatically 
make inconsistent 
database entries uniform. 





NORMAL.GLY, to NORMAL.GLI before 
loading Word, so there is no glossary for 
Word to load. When you leave Word, 
QW.BAT renames NORMAL.GLI back to 
NORMAL.GLY. On my IBM portable, this 
saves 64 seconds in loading Word. 

Michael A. Kagan 

Fayetteville, New York 


i} £3 I timed this on a 4-MHz XT and a 
} gf 12-MHz AT clone and found the 
results to be less dramatic, but still 
Significant. The XT loaded Word in 25 
seconds with the glossary, and about 10 
seconds without it. The AT clone managed 
about 6.5 seconds with the glossary and 
about 2.5 seconds without it. Even with 
the AT, the difference is enough to make 
Word far more tolerable for applications 
such as repeatedly modifying and testing a 
batch file. 
There is a drawback to loading Word 
without NORMAL.GLY;, the macros and 
text entries you usually depend on will not 


be available. One compromise is to create 
aQW.GLY with one macro: 


<eec>tgme: \word\ normal.gli<enter> 


This macro uses the Transfer Glossary 
Merge command to load NORMAL.GLI. 
Next, change QW.BAT to 


ren cs\word\normal.gly *.gli 

ren cs\word\qw.gly normal.gly 
word /1 

ren ct\word\normal.gly qw.gly 
ren cs\word\normal.gli *.gly 


In this version, the very short QW.GLY is 
renamed to NORMAL..GLY before load- 
ing Word and renamed back to QW.GLY 
after leaving the program. The glossary 
adds almost no time to loading Word, but 
should you find yourself in Word and 
needing your usual macros, you can then 
load them quickly and easily. When you 
leave Word, be sure to answer no when 
Word prompts: Enter Y to save glossary, N 
to lose edits. —-M. David Stone 


PRINTING THE SCREEN 
Printing the current screen by hitting Shift- 
PrtSc is often convenient, but the printed 
output is “down and dirty”"—with no bold- 
facing or other formatting to differentiate 
headings, totals, and so forth. 

In dBASE fil, however, youcan send es- 
cape sequences directly from the screen so 
the output is nicely formatted. All you need 
do is to display them to the screen along 
with your data. Shift-PriSc then sends them 
as an integral part of the data, and the print- 
er responds accordingly. 

Of course, actually seeing all those es- 
cape sequences on the screen would be 
distracting. So before you display them, just 
use the SET COLOR TO command to set 
the foreground color to be the same as the 
background. The example shown in Figure 
1is fora monochrome screen, but any color 
scheme can be used. 

Robert A. Swirsky 

Cold Spring Harbor, New York 
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INVISIBLE ESCAPE SEQUENCES 


CLEAR 

SET COLOR TO N/N 

@ 0,0 SAY CHR(27)+°:* 

2? CHR(27)+°E" 

SET COLOR TO W/N 

@ 1,35 SAY "Screen Heeding” 
SET COLOR TO N/N 

2? CHR(27)+°F* 

SET COLOR TO W/N 

* 


* (displey rest of screen) 


COMPLETE LISTING 


invisible it 


12-point type 
boldfece on 
visible 
invisible 
boldfece off 
visible 





Figure 1: This program segment demonstrates how to make escape sequences invisible. Now hitting 
Shift-PrtSc will send formatting instructions to your printer along with the data, but it will not display 


them on the screen. 


PE This solution works with any print- 

er and has the added charm of sim- 
GMI plicity. Other controls, such as ex- 
tra line feeds, can also be sent. You can 
even add text, which becomes invisible on 
the screen but will appear on the printed 
record. 

Naturally, anything simple has limita- 
tions. The formatting sequences, though 
not visible, will take up room on the 
screen—especially if you’re using the HP 
PCL. If you get carried away, you may 
have to compromise between the screen 
appearance and printout appearance. 

Line 0 is usually a good place to put the 
initial printer setup strings, but if you use 
it, remember to SET SCOREBOARD 
OFF before CLEARing the screen. This 
ensures that all of line 0 is available to you. 

If you switch font sizes, the screen and 
printout will be spaced differently. Fur- 
ther, you have to remember to turn off ev- 
erything you turn on. And you have to be 


Uniformity is a 


universal problem 


that faces 
database users. 


careful not to overwrite the sequences with 
later screen writes. 

Incidentally, the technique of setting 
the foreground and background to the 
same color is also useful when entering 
passwords, since passersby cannot see 
what the user entered. —Brad Stark 
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CLEAN UP dBASE ENTRIES 

The INDEX UNIQUE command is very 
useful to make inconsistent entries in cer- 
tain database fields consistent. This prob- 
lem frequently arises, for example, when 
two users type different abbreviations for 
the same city. New York could end up in the 
file as NYC, N.Y., NY, or even Manhattan. 
Since you often need geographic informa- 
tion, the city field must be made uniform. 
Here are the steps I follow to clean it up: 


INDEX UNIQUE ON City TO temp 
LIST OFF FIELD City TO PRIN 


This produces an alphabetized list of every 
unique city in the file. Then | scan the list, 
marking those that need to be consolidat- 
ed. Next, | write a simple program to re- 
place the bad abbreviations that has one 
line per change. For example, 


“REPL ALL city WITH “New York“ POR” 
citys*8YC* a es 
REPL ALL city WITH “New York- FOR 
CAL YR“Mo Ye 8 one ht ors eee 
REPL ALL city WITH “New York® FOR 
city="NY* 


Unfortunately, if you have a large file or 
many changes, you'll want to run the pro- 
gram during lunch or ovemight. 

Robert O. Banziger 

Batavia, Ohio 
1 #1} £3 Uniformity is a universal problem 
| = ©) that faces database users, and this 
straightforward approach works 
fine unless the file is very large. 

Figure 2 is a somewhat more complex 
technique, but it executes much faster ona 
big database. In Step 1, you start by creat- 
ing a lookup database with one record for 





each unique city. In MODIFY STRUC- 
TURE, you add a second field (for exam- 
ple, City2) that has the same Type and 
Length as the original field. After saving 
the new structure by hitting Carl-W and 
then the Enter key, each City2 field is RE- 
PLACEd with the contents of the original 
City field, so the new lookup file now has 
two identical fields. 

In Step 2, you BROWSE through the 
lookup file, making the desired changes in 
the City2 field, so the two fields effectively 
reflect the changes you want. 

Since you have nor changed any of the 
original City fields, every City field in the 
original database should have a matching 
City in the lookup file. Your only interest, 
however, is in those lookup records where 
you have changed City2. So the un- 
changed lookup records are deleted and the 
remaining lookup records are indexed on 


MAKING ENTRIES CONSISTENT ] 


* Step 1 pe 
nf 


INDEX UNIQUE ON City TO temp 
COPY FIELD City TO lookup 
SELECT B 

USE lookup 

MODIFY STRUCTURE 

REPL ALL City2 WITH City 

* Step 2 

BROWSE 

DELE FOR City=city2 

PACK 

INDEX ON City TO lookup 
SELECT A 

SET RELATION TO City INTO B 
* step 3 

REPL ALL City WITH b->city FOR 
b->City>" * 


Figure 2: A dBASE Iii technique to make the 
fields of a large database uniform. 


the City field, The SET RELATION TO 
command then links the two files together 
so the final processing can take place in 
Step 3, in which all the original City fields 
that require changing can be REPLACEd 
from the lookup file’s City2 field.—Brad 
Stark 


SHARE YOUR POWER 

Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the “*By Modem’”’ side- 
bar in the Utilities column). [| 


































Nothing traveis easier than a 
FOCUS application. PC/FOCUS is 
the PC implementation of the 
world’s teading Fourth Generation 
Language. plus a complete and 
powerful database management 
system. 

In addition to MS-DOS, O92 
and all major LANs, FOCUS also 
runs on IBM mainframes, DEC 
VAX. Wang VS and most UNIX 
systems. 

Capable of relational joins and 
universal data access to every 
major database running on any of 
those platforms, FOCUS is the 
perfect development tool! for com- 
pany-critical cross platform appli- 
cations and for downsizing or 
upsizing applications. What's 
more, it’s really easy to use. 

For more information on appli- 
cations that travel well, call or write 
Information Builders, Inc. 


PC/FOCUS 


Information Builders, Inc, 


PC/FOCUS © 2 tegstered trademark of Information Buikiers_ inc 
‘Other product names are yademarks of their tespective holders 






AS 


1250 Broadway, New York, NY 10001 (212) 736-4433, Ext. 3700. 
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Tom bought Hewlett-Packard long 





before he bought PCs. 


When he got his first job on Wall 
Street,Tom’s HP calculator was 
his most valued possession. It was 
the combination of innovation 
and reliability that gave him an 
edge. So when his Information 
Systems Manager recommended 
they go with Hewlett-Packard 
personal computers, Tom needed 
no convincing. 


With Intel 286 and 386*based 
models,HP’sline (a 
of Vectra personal 

computers suits a 

range of business 

needs. Vectra PCs _@ 

easily accommo- 

date expansion. 

Youcangetup a 
to8accessory Soa eee 
slots, 620 Mbytes of hard disk 
storage, and 16 Mbytes of RAM. 
And all models accept both 5.25" 
and 3.5" disks. 


Beyond this, HP's adherence to 
industry standards ensures com- 
patibility. Now, and into the future. 


But the most important feature is 
one that Hewlett-Packard has 
offered for 50 years. Exceptional 
quality. This, along with HP's 
extensive network of trained, 
authorized dealers, gives you all 
the assurance you need. For the 
dealer nearest you, call 
1-800-752-0900, Ext. 712L 


There is a better way. 


HEWLETT 
) PACKARD 
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‘To learn Microsoft 
Pm eto 


you ani 


Man 


thick 





ie looking at something you wont see 


se, 
Its called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you dont know 
the first thing about programming QB Advisor 
actually lets you experiment by cutting and past- 
ing useful sample programs right into your pro- 
window. Only Microsoft has it. Only 
Microsoft could. And its just one of the things you'll 
learn about new Microsoft® QuickBASIC version 4.5 
for IBM® PCs and compatibles. 

Another is the step-by-step spe that actu- 
ally takes you through every stage of programming 
by working you through a complete program. 

And QB Express—the interactive way to 
learn all about your programming environment in 
a matter of minutes—not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 


an! 


For more information call (800) 541-1261. Customers in Canada, a (206) OTE TSS. Outside North America, call (206) 882-8661. © 
logo are registered trademarks and Making tt Microsoft Corporation. 


and the Microsoft alt make sense 1s a trademark of 


a minimum number of menu choices. Context- 
sensitive Help for immediate help with error 
messages and variables by simply punching a key, 
orclicking a mouse. Anda built- 

in debugger that lets you see = 


Microsoft Quick BASIC 


exactly what your program is 
doing, as its doing it. 

Best of all, Microsoft Quick 
BASIC is packed with enough - 
power to handle whatever prob- 
lems drove you to program- —_ 
ming in the first place. Fact is, ail 
it translates your program into executable code at 
a ee 150000 lines per minute. 

Microsoft QuickBASI version 4.5, If program- 
ming is the only way out, this is the easiest way in. 


Making it all make sense. 





Copyright 1989 


Microsoft Corporation. All rights reserved. Microsaft 
IBM is a regstered trademark of Internatyonal Busmess 


Machmes Corporabon. 


edited by 
Tony Rizzo 


SOLVING A PROGRAMMING 
PUZZLE ON PC MAGNET 

The following slightly edited conversation 
recently took place on PC MagNet’s Pro- 
gramming Forum, where a forum partici- 
pant posed a puzzle, and our assembly lan- 
guage programming wizard, Michael 
Mefford, supplied several solutions, with 
each subsequent solution being more effi- 
cient than the preceding one. 


Fm: David Stafford [BORLAND] 

76666 ,2542 

To: All 

Does anyone remember the neat trick to 
tell if a register has ONE and ONLY ONE 
bit set? No looping necessary. 

It’s a very interesting problem and I 
think the programmers on this forum are 
the type who enjoy logic puzzles like this 
one. I spent quite some time trying to solve 
it and the answer didn’t pop into my head 
until [had almost given up. Once you dis- 
cover the answer it seems ‘‘obvious”’ and 
you wonder how stupid you could have 
been not to have seen it in the first place! 


Fm: Michael J. Mefford [PCMAG] 
72241 ,161 

To: David Stafford [BORLAND] 
mov bx,ex 

bx, 1 

jb =no_ones 
end bx,ax 

jnz_ more_then_one 


sub 


Otherwise only one bit. 


Fm: Neil Rubenking [PCMAG] 
7224150 

To: Michael J. Mefford [PCMAG] 

How come that works? Is it what David 
had in mind? 


Fm: James Curran 72261 ,655 
To: Neil Rubenking [PCMAG] 
The basic concept is that any binary num- 
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ber with just one bit set produces a number 
with all the lower bits set when 1 is sub- 
tracted (001000 - 1 = 000111, for exam- 
ple). ANDing these numbers together al- 
ways produces 0. A number with more 
than one bit set won’t work (010100 - 1 = 
010011. 010100 & 010011 = 010000). 
The only exception is a starting number of 
0, which also results in zero (00000 - I - 
11111. 00000 & 11111 = 00000). So, the 
first test checks for zero, and then he does 
the AND. 


Fm: Michael J. Mefford [PCMAG] 
To: Neil Rubenking [PCMAG] 
Assume that AX has the value in question. 


mov bx,ex 

sub bx,2 

jb no_onas 

and ax,bx 

jnz more_than_one 


otherwise only one bit. 

The jump if carry after subtracting 1 
branches on the special case of a zero value 
in ax, no bits set. But it also sets up for the 
second test for one bit. If it gets past this 


zero test, then there has to be at least one 
bit set. If there is only one bit, then sub- 
tracting one clears that bit due to a borrow 
and sets all of the lower bits. The result of 
ANDing with the original value results in 
zero. If more than one bit is set, subtract- 
ing one does not clear the highest bit. 
Therefore ANDing with the original value 
does not result in zero. 

Now that I think about it, a slightly 
more efficient solution would be 


mov bx, ex 

dec bx 

js not_one_bit 
and ax,bx 

jnz not_one_bit 


Fm: David Stafford [BORLAND] 

To: Michael J. Mefford [PCMAG] 
Yes—that’s the idea. Now, can you figure 
out a way to eliminate the explicit test for 
zero? It can be done on the 8086. 


Fm: Michael J. Mefford [PCMAG] 
To: David Stafford [BORLAND] 


mov bx, ex 
dec bx 

or ax,88088h 
end ax, bx 

jz one_bit 


Fm: David Stafford [BORLAND] 

To: Michael J. Mefford [PCMAG] 

That doesn’t look right. What if ax is 
8000h? 


Fm: Michael J. Mefford [PCMAG] 


To: David Stafford [BORLAND] 

¢ ex=8000h = bx=? 
mov bx, ax 7 @x=8080h bx=8008h 
dec bx ¢ ex=8008h bx=7FFFh 
or ex,8898h 3; ex=8808h bx=7FFFh 
and ax,bx 3 result = @ 

3 


jz one_bit ona_bit = TRUE 


Fm: David Stafford [BORLAND] 
To: Michael J. Mefford [PCMAG] 


OCTOBER 31,1989 PC MAGAZINE 


Languages 


Sorry! Yes, that works fine. In fact, it is a 
better solution than the one I had in mind 
(it isn’t machine dependent). 


—Edited by Tony Rizzo 


UTILIZE BASIC’S PLAY COMMAND 
If you would like to give your secretary or 
Colleague a little surprise on his or her birth- 
day, the short program shown in Figure 1 
will play the Happy Birthday song. Simply 
place the command BASIC BIRTHDAY in 
his AUTOEXEC.BAT file when the person 
in question is not looking and, when he 
boots up on his birthday, this program will 
Play the cheery tune. It's sure to brighten 
his day! 

The BASIC language interpreter that 
comes with some computers is named 
GW-BASIC and, of course, in this case you 
should use that name in the batch file in- 
stead. 

Jose Da Rosa 

Seattle, Washington 


} » PLAY is one of BASIC’s most un- 

; derused commands, perhaps be- 

cause it requires at least a minimal 
understanding of musical notes. This is un- 


BIRTHDAY.BAS COMPLETE LISTING 
* eeee* BIRTHDAY.BAS ***** 
MAGNET 

110 Pereon$ = *vickie= 

120 Birthdey$ = *86-12-1989° 

130 IP Birthdey$ <> DATES THEN 
SYSTEM 

14@ PRINT TAB(5); er 
birthdey to you . . 

150 PLAY "03 cB ch dc t e2" 

168 PRINT TAB(10); porer 
birthdey to you. . 

170 Play *c8 c8d cg t2° 

18@ PRINT TAB(15); "Seppy 
birthdey deer *; Person$; °...° 

190 PLAY "c8 c8 of c 03 e f e d2" 


208 PRINT TAB(20); “Heppy 
birthdey to Yourr® 


162 CLs 


210 PLAY "t90 b-8 b-8 e f g f2° 





Figure 1: When this little BASIC program is run 
itwill play “Happy Birthday.” Place it in 
someone's AUTOEXEC fite on that person's 
birthday. 

fortunate, because short tunes can do a lot 
to perk up an otherwise humdrum applica- 
tion. The PLAY command statements 
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comprise a complete minilanguage that 
lets you control each note’s pitch and dura- 
tion, as well as the overall tempo. Perhaps 
your tune will inspire others to follow suit. 
One of my personal favorite PLAY tunes 
is the Ms. Packman theme: 


PLAY 
*mlliéo2cdecl8df1l 
I6efgel8dflisetge 
fgabmn18>c<b>l4éc* 


—E£than Winer 
GRAPHICS SCREEN DUMPS 


| frequently produce graphics with Bor- 
land’s Turbo Pascal 4.0. Normally | prefer 


SCRNOUMP.PAS 


UNIT ScrnDump; 


{ Written by: Thomas L. Bregente, 1988 ) 


INTERFACE 

USES 
Greph, 
Printer; 


CONST 


sending the results to a plotter; however, a 
plotter isn't always available. Instead, | 
have devised a simple procedure to dump 
the screen contents to an Epson or IBM 
printer. Although it may not be high quality, 
itis quick. 

The procedure SCRDMP in the pro- 
gram SCRNDUMP.PAS, shown in Figure 
2, takes each pixel from the screen and pro- 
duces a corresponding dot on the printed 
output. The heart of the routine is the Get- 
Pixel function in the GRAPH unit, which 
gives us access to the screen image re- 
gardless of the graphics adapter. You must, 
of course, be in graphics mode and be us- 
ing a Supported graphics adapter, The im- 
age will vary in size depending on the 


PROCEDURE Scrdmp(PrinterType : Byte); 


IMPLEMENTATION 


PROCEDURE Scrdmp(PrinterType : Byte); 


CONST 
Esc = $18; 

VAR 
K, I, X, ¥ ¢ Integer; 
Pins, Pin, Bcolor : Byte; 


Viimit, Hlimit, Vextre, Rlinit : Integer; 


PROCEDURE InitLine(Columns : integer); 
{ Setup for double density graphics) 


VAR 
Colmed, ColDiv : Byte; 
BEGIN 
ColDiv := Columns DIV 256; 
ColMed := Columns MOD 256; 
Write(lst, Cher(Eec), ‘L’, 
END; 


PROCEDURE SetPrinter(Ptype ; 
BEGIN 


CASE Ptype OF 
1: WriteLn(let, Cher(Esc), 


Cher(Colmod), Char(ColDiv)); 


Byte); 
{ Set to 8/72 inches per line) 


"A‘, Cher(8)); 


2 : WriteLn(lst, Cher(Esc), ‘A’, Cher(8), "Gher(Esc), *2')3 
{* Cese *) 


PROCEDURE ResetPrinter(Ptype : Byte); 
{ Set to 6 lines per inch end sent e form feed. ) 


BEGIN 
CASE Ptype OF 


1, 2 : WriteLn(lst, Cher(Esc), 
(* Ce 


"2¢, Cher(12)); 
se *) 





Figure 2: The procedure SCRDMP uses the .BGI fite to print a screen dump of a graphics image 


regardless of which video adapter is in use. 
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SCRNDUMP.PAS 


BEGIN 
SetPrinter(PrintsrTyps); 
Beolor :™ GetBkCcolor; 
Hlimit := GetMsxX; 
Vlimit := GetMsxY DIV 8; 
Vextrs :* GetMaxY MOD 8; 
Klimit := 7; 
FOR I := ® TO Vlimit DO 
BEGIN 
InitLine(Hlimit+1); 
FOR X := @ TO Hlimit DO 
BEGIN 
Pins := 0; 
IF I = Vlimit THEN Klimit := Vextrs; 
FOR K :™ @ TO Klimit DO 
BEGIN 
Y sm (1°8)+K; 
Pin 1:= GetPixsl(X, Y); 


IF Pin <> Beolor THEN {Compsre to background) 
Pins := Pins+1 SHL (7-K); {¢slc power of 2) 


END; 
Writs(let, Char(Pins)); 


END; 
WriteLn(lst); 
END; 
RssetPrintsr(PrinterType); 
END; {SCRDMP} 


END. 





Menus for 
The Perfect Addition 


if navigating the functian key jungie af 
WardPerfect is mare than yau bargained 
far, let us suggest The Perfect Addition. With 
The Perfect Additian, you'll have easy 
access ta WardPerfect cammands fram a 
pop-up, puil-dawn menu interface. 

Our just reieased versian 3.0 offers the 
ultimate in pawer, customizatian, and ease 
of use, Seiect from preset basic or en- 
hanced menus. ar modify them as desired. 
Add your own macros, remove ar relocate 
commands, ar create yaur awn menus fram 
scratch. Then execute the cammand ar 
macro af yaur choice using familiar puii- 
dawn menus, highiighters, and shartcut keys. 
Or. if you prefer, use your Microsoft Mause 
or campatibie. Get mare fram WardPerfect 
versians 5.0 ar 4.2 with The Perfect Additian. 
Ask your deaier ar arder direct todayi 
Just $54.95 pius $4.00 per arder shipping. 


The heart of the 


routine is the 


GetPixel function 
in the GRAPH unit, 


which gives us 
access to the 
screen image 
regardless of the 
graphics adapter. 





graphics adapter (the CGA image has 
about half the pixels of the EGA image). I've 
found the printed picture is suitable for use 
in a laboratory notebook. 

The program SCRNTEST, shown in 


Qdvarce te Porition I 
typheretion 

Line Height 

Line Musber tng 

Line Spacing 


The easy to use pop-up menu for WordPerfect. Features include 
a repeat key. a pop-up reference window for commends and 
macros, shortcut keys for easy selection, and selectable hot keys. 


To order direct. call toll free 


APPL 


AUSE 
SOFTWARE 1-800-544-2049 
HE isamastercora/Con accepted 

Post Office Box 4104 « Salt Lake City. UT 84110 » (601) 596-0091 


WordPerfect  @ registered tademork of WordPerfect Corporction The Perfect Addition a trademark of Applouse Software Microsoft is a regstered trademark of Microsoft Corporation 
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For A Fast 
DBMS 
Call RAIMA 

And Start 
Screaming. 
Oo aS 


with network model database 
technology for building applica- 
tions that are so fast - 
they scream! 


Quickly develop faster applications... 

15 times faster retrieval than a relational 
DBMS alone!** db_VISTA TI remains 
fast, even when application size and 
complexity increase. 


For greater programming flexibility, 
productivity, portability and high 
performance...Call for db_VISTA III and 
start building applications that scream! 


1-800-db-RAIMA 
(That’s 1-800-327-2462) 


db_VISTA Ill is the choice of C programmers 
worldwide, including APPLE, ARCO, AT&T, EDS, 
Federal Express, Hewlett-Packard, IBM, NASA... 
db_VISTA III Specifications: Single & Multi- 
user, Automatic recovery. Automatic referential 
integrity, Relational B-tree indexing, Network Data 
Model. Relational SQL query and report writer, 
Complete revision capability, PRO-C code 
generator, Complete C source code is available. 
No Royalties. 

Operating systems*; VMS,UNIX,BSD,QNX, 
SunOS,XENIX.MS-DOS,MAC\MS Windows. 
OS/2 compatible, 

Most C Compilers supported. 

LANs*; 3COM.Novell,Banyan,Appleshare 

**Call for the benchmarks. 

*Other environments supported;call for complete list. 


db_VISTAII”  «@.. 


Database Development System 





RAIMA‘ 


CORPORATION 


Raima 3245 146th Place SE, Beflewue, WA 98007 USA 
(206)747-8S70 Telex 6503018237 MCT UW FAX. (2061747-1951 Texas 


(214)231 3131 International UK. (0992) 500519 Germany 
711775244 Swltmeriand (017250410 France: (146092828 Benelux 
3102199)46 914 Sweden. (013)124780 ‘dy 045/584711 Norway: 47244 
8855 Denmark (2)887249 § Avatrelia. ((2)989 5122 
Japan. (034737432 Triwan. (02/511 rng Smee (83) 57 3594 

Bragit (0192) 529770 Colombia $7 299245 Argentina 54 1 3135371 
Chile: $6 2696-4308 Urwpuny 921937 Caribbean (809) 434 4069 
Central America ($06) 28 07 64 © Copyright Rasmus Corporation 1989 
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Languages 
SCRNTEST.PAS 


ScrnDumprest; 


BROGRAN 
{ Authors Thomas L. Bregante, 1988 } 


USES 
crt, 
Greph, 


COMPLETE LISTING 


vinnie. be ha uses the = Unit} 


meraphoriver, ee $ integer? 
Me Y, MaxX, MaxY¥ : Integer; 

I, Errorcode + Integer; 

Ch s Char; : > 

Printertype: ® be a 


BEGIN 
7 Clracr; 


WriteLn{‘ 4 Bpson FX Printer’); . 


WriteLn(’2 Tam Graphica Printer’); 


Boteern( 3 IBM Proprinter’); 
WriteLn} § 9)» 


Write( ‘What Type (of printer do you have (ty 2 oF J 7, ye 


x 3 Whe rex; 
Y¥ ‘ss Wherey; 
bees Re! 
(> GOCOXY (Xs Ya. 
‘Ch 3@ Readke: 
Write(Cch) 2 
UNTIL Fa > ag AND (eh < eth. 
CASE Ch 0! 
a oe -e Pai tiactiggh” = EpsonPx; | 
¢'a PrinterType s= IBNGR) 
"yea _Printerzype t* IBHPROS 
END} 
GraphDriver a= Detect}. 





{case ) 


InitcGraph(GraphDriver, GraphmMode, aT 


Errorcode := GraphReault) 
TF £rrorcode “Sa GrOK THEN’. 
bk! ? 
« WeiteLn; — 


WriteLn( ERROR: '’ soraplerreneotereged yy 


Halt rH 


END; ” 
MaxX 2* GetMaxX; 
NaxY <= GetMaxy) 
FOR I i= § To 9 DO 


{draw boxes) 


Rectangle(16*Z, 19*%; Maxx-16*T, MaxY~18*T); 
SetTaxtstyle(DefaultFont, NorizDir,-1); ~ 
op Le MaxY DIV 2, ‘Add Some Text and Dump! 7 


Scromp(Printertype) , 
* €loseGraph; ». 
END. Fe ica Rt 


{ Dump rt) 





Figure 3: The program SCRNTEST demonstrates the screen-printing abilities of the ScrnDump Unit, 
shown in Figure 2. The quality isn’t great, but it is quick. 


Figure 3, shows SCRDMP in action. The 
appropriate .BGI file must be available 
when the program is run. 

Thomas L. Bregante 

Union City, Califormia 


i With some of the new features 
added in Turbo Pascal 5.0, your 
program ean now search for the 

.BGI files anywhere on your path. The 
function GraphPath, shown in Figure 4, 
retums the path to the . BGI files if it can 
find them. When its search fails, it asks the 
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user for a pathname. To incorporate 
GraphPath into the SCRNTEST program, 
add DOS to the USES clause, insert the 
GraphPath funetion in the eode, and put 
“‘GraphPath’’ instead of a null string in the 
InitGraph procedure. 

This particular demo works, but it’s 
possible that certain graphic images will 
not print for you. The problem is, in Ver- 
sions 4.0 and 5.0, the Printer Unit initial- 
izes the Lst device in ‘‘eooked’’ mode, 
meaning that it interprets control charac- 
ters. In partieular, it interprets character 


XEROX 


ive 
your scanner 
the guts to 


read what it 
never could 


before. 





If your current scanner is from columns, and text mixed with graphics. 
Datacopy, Dest, Hewlett-Packard Get almost any document quickly and 
or Microtek, Kurzweil can now give accurately into your word processing, 

it something you’ve always wanted: spreadsheet or publishing program, ready 
The most powerful text recognition to use. ; 
available. If you think your current scanning 


system can do a lot of work, wait till you 
try it with guts like this. For more 

information, call 1-800-821-2898. 

sium ra 


Introducing DISCOVER” Freedom"It’s a 
PC card and software that bring you Kurzweil’s 
exclusive Intelligent Character Recognition. 

Now you can go past the limits of OCR and 
capture the widest range of documents possible. 


Aura read thousands of typestyles Kurz weil 


and sizes, and tough “real world” formats like multiple —_xerox imaging Systems, Ine. 
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“We had lots of 


informa 
computerized 





= 





- - so that anvone who necds it can connected. youre well-connected. 
The IBM AS/100 midrange easily get at it. So your people can And well-organized. 
computer. It brings your : : : = ghia: 
PCs together to bring your be partners, too. In fact, the AS/100 is design- 
whole company together. \ good way to make that hap- _ ed for handling lots of users. any- 
aie penis with an IBM Application where from a few to hundreds. 
PCs are great for keeping in- — System/400." The AS/100 is a mid- What's more, the AS/400 





formation, but if they're keeping it. range computer that not only ties runs over 5.000 applications that 
from cach other, thats not so great. your PCs together, it lets you store _ solve specific business problems. 
Instead, your PCs should work —_ information in a central place, Retailers, manufacturers, 


as partners, sharing information which means youre not just distributors, service companies, 


“Source SerraS000 Database © 1989 IBM Corporation. IBMand 400 are registered trademarks and Application System400 and ASMO00 are trademarks of 18M Corp. 


| fi al 


PCs, and they were loaded with 
tion. But just because youre 
doesn’t mean youre organized?’ 





e al governments, just about anyone why in a major survey of midrange 
—_—  ---———____. ean find powerful. proven AS/L00 system owners. the AS/100 users 
—————— software created to mect their were the most satisfied? 
_—<————e special needs. To learn more. call us at 
————————— And the AS/100 is an easy 1-800-365-4 IBM. 

——— system: to learn, to use and to pay The IBM AS/L00, As you get 
_—<—— for. You ean lease an AS/100 for big, it can help vou be as organized. 
SS as little as $700 a month through — and as respon-- = ——— — — 
ee the IBM Credit Corporation. sive. as when — = 
SSS AH of which helps explain you were small. : 


The AS/00 Model B10 is just 2 feet tall. 
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GRAPHPATH FUNCTION 


FUNCTION GrephPsth : Psthstr; 
(*Returns the peth to your BGI files. Assumes 
thst st leest one of CGA, EGA, or Hercules 
is present. Asks for user help if it can’t 
find them. Requires “USES DOS”. *) 
VAR 
OneBGI : PethStr; 
Dummy : NameStr; 
BEGIN 
OneBGI :* eeee rent "CGA.BGI' ,GetEnv( ‘PATH’ )); 
IF OneBGI = '’ THEN 
OneBGI :* FSesrch( ‘HERC.BGI’,GetEnv( ‘PATH’ }}; 
IF OneBGI = ‘’ THEN 
OneBG! := FSesrch('EGAVGA. BGI‘ ,GetEnv( ‘PATH’)); 
IF OneBGI = ** THEN 
BEGIN 


COMPLETE LISTING | 


26, the Ctrl-Z character, as indicating end 
of input. If your graphics image happens to 
generate a byte value of 26, your printer 
will stop printing the image. This problem 
was fixed in Turbo Pascal, Version 
5.5.—Neil J. Rubenking 


j PRODUCTIVITY TIP 
: Here's a quirk. In Turbo Pascal, 
Version 3, you could enter **.5"’ or 
**100."" as floating-point numbers. Ver- 
sion 4 changed that, requiring at least one 
numeric character on each side of the deci- 
mal point: for example, *‘0.5”" or 
**100.0°°. Version 5 has retumed to the re- 
laxed style of Version 3, and ‘'.5”’ is again 
a valid numeric entry. 


WriteLn(‘The BGI drivers ere not present on your PATH.'); 


writeLn(’Pleese enter the full psth to the BGI drivers,’}; 


Write(‘’>’); 
ResdLn(OneBGI); 
END 
ELSE 
BEGIN 
OneBGI 1= FExpsnd(OneBGI); 
Fsplit(OneBGI, OneBGI, dummy, dummy); 
END; 
GrsphPsth := OneBGI; 
END; 





Figure 4: Some ofits new features enable Turbo Pascal 5.0 to search anywhere on your PATH to find 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We'll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on a disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (to join, see 
the **By Modem” sidebar in the Utilities 


the .BGI files that are needed. If the search fails, the user is asked for a pathname. column). a 
e. & = “Ss A % Se & 
~, . . ee \ We —_, ~ 


(A (A (CA mH AK Wa A % 


12-3 works better when everyone 
works together. 


Now you can harness the power of Lotus’ 1-2-3° 
throughout your work group, department, even your 
entire organization. 

@Liberty” lets you create worksheet applications in 
1-2-3, and distribute “execute only” copies that other users 
simply can't alter. @Liberty lets you lock in formulas, 

ide macros, freeze labels and formats, and define input 
cells i in your application exactly the way you want. So 
you're guaranteed security, and consistent, reliable results 
from everyone that uses . Even people with no 1-2-3 
pret In fact, they don't even need a copy of 12-30 
run @Liberty ications. save money, 
@Liberty i beter for eee aa ic 


© 1909 SoftLogic Sohstions, Inc., One Perimeter Road, Manchester, NH 03103 @eLiberty is a tmdemark of SoftLogic Solueions, ine. Lous and 1-2-3 ane reguoeted trademarks of Lotus Developesent Corp. 108 


business forms, data collection 
and consolidation. And for 


controlling the integrity of all 
the 1-2-3 data you deal with. 
Get your whole team 
going in the same direction 
with @Liberty. Call now for 


complete information. 


SoFTLoGic 


SOLUTIONS 
Call 800-272-9900 


(603) 627-9900 in NH 
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edited by 
Tony Rizzo 


RISC AND CISC PROCESSORS 
Motorola's annual report mentioned that it 
is hard at work developing a RISC proces- 
sor that, by 1991, will be able to run at 100 
million instructions per second! What ex- 
actly is the difference between RISC and 
Processors such as the Intel 80386, and 
why are RISC processors so much faster? | 
thought that they were processors that had 
specific areas of applicability. 

Sean Conway 

Cincinnati, Ohio 


PE Perhaps the first thing to do is to 
g §} explain the basic difference be- 
REEZNa tween the two types of architec- 
tures. Processors such as the Intel 80386 
are known as CISC machines—complex 
instruction set computers. A CISC proces- 
sor supports a very large set of hard-wired 
instructions. Many of these instruc- 
tions—for example, the multiply 
instruction—are inherently difficult to 
hard-wire. They require a lange number of 
transistors to implement and require a 
large number of clock cycles to execute. 

Increasing CISC clock speeds will 
make CISC machines faster, but the real 
key to speed is the number of clock cycles 
a given instruction needs to complete its 
operation. Because CISC machines have 
complex, ‘‘clock-cycle-hungry”” instruc- 
tions, they tend to be slow. 

RISC processors—reduced instruction 
set computers—are just that, processors 
that have a smaller, simpler instruction set. 
You won’t find a hard-wired multiply in- 
struction on a RISC machine. Instructions 
such as multiply are. instead, built up from 
much simpler instructions. In the case of 
the multiply instruction, for example, mul- 
tiple add instructions are executed in place 
of the multiply. 

A major goal of RISC machines is to re- 
duce the amount of time many of the sup- 
ported instructions take to decode and exe- 
cute—the ultimate target being one clock 
cycle per instruction. To accomplish this, 
RISC processors make heavy use of pipe- 
lining, where more than one instruction 


Tutor 


@ RISC AND CISC 
PROCESSORS: RISC 
processors offer several 
advantages over CISC 
but will probably remain 
In CISC’s shadow. 


@ PREVENTING STACK 
OVERFLOWS: DOS tries 
to protect your system 
from stack overflows. 


Sometimes, however, it 
needs alittle help. Learn 
how to lend a hand. 


4 PARTITION SIZE 
DECIDES CLUSTER 
SIZE: Understand 
how DOS assigns 
cluster sizes to your hard 
disk partitions. 





executes in parallel. For example, as one 
instruction is being fetched, another is be- 
ing decoded, another is actually executing, 
and another may be storing data in an on- 
board register. This is simplifying it just a 
bit, but it is the basic operation behind 
RISC. An instruction may actually take 
four clock cycles to complete, but at the 
end of the four clock cycles, four instruc- 
tions will have completed their operation. 

It is important to understand that each 
phase a RISC instruction goes through 
(fetch, decode, execute, and store) takes 
one, and only one, clock cycle. CISC pro- 
cessors also make use of pipelining, but 
most instructions take more than one clock 
cycle for each phase the instruction goes 
through. 

The relative simplicity of RISC ma- 
chines also makes it possible to have a 
much larger number of on-chip registers. 
More registers mean less dependence on 
accessing very slow memory, in tum mak- 
ing much higher clock speeds possible. 
The combination of higher clock speeds 


and more-efficient instructions makes 
RISC processors fast machines. 

Simplicity has the additional virtue of 
making it possible to move away from the 
CMOS technology of the 80386 and into 
the world of ECL (emitter coupled logic) 
and gallium arsenide. Already found in su- 
percomputers and larger machines, galli- 
um arsenide and ECL are undoubtedly the 
building blocks of tomorrow’s micropro- 
cessors—RISC technology promises to 
bring tomorrow a step closer. 

Some experts, however, scem to feel 
that RISC technology has already had its 
day in the sun. Many point to Intel’s 80486 
CISC processor, which sports many 
RISC-like features, The number of cycles 
per instruction, for example, has been re- 
duced to roughly two. On-board caching 
and pipelining have also been significantly 
improved. With the enormous number of 
386/486 processors (not to mention the 
80586, which Intel is hard at work on) ex- 
pected to reach the market over the next 5 
years, many people find it hard to believe 
that RISC technology will gain much of a 
foothold, except, as you suggest, in spe- 
cialized applications. 

The more likely scenario, though, is 
that we will begin to see RISC and CISC 
processors working together on the same 
motherboard. The Intel 860 (Intel’s own 
RISC processor) may very well find itself 
serving as a very-high-speed graphics co- 
processor alongside a 486 or 586 serving 
as a general system CPU. Either way, we 
can certainly look forward to some very 
exciting developments just down the 
road.— Tony Rizzo 


PREVENTING STACK 
OVERFLOWS 

Agame program | recently purchased con- 
sistently crashed my machine with the 
message 


*Internsl stack error - system 
halted* 


| added the line STACKS=12,128 to my 
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RETAILERS: 


DEAL YOURSELF IN 





GET A FULL HOUSE OF 
CUSTOMERS—STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 


Yau're playing a winning hand 
when you carry the Ziff-Davis 
line of camputer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 


Here’s your chance to build traf- 
fic. Establish your store as a full- 
service center. And best af all, 
baost sales of your inventary, 
while earning additional prafits. 


Plus—we make it easy for you to 

et the maximum profit fram aur 
ine. Yau get guaranteed prafits 
af up ta 40% off the caver price 
of each magazine. Free in-stare 
sales aids. A tall-free HELP line. 
And much, much marel 


So fallaw the leader ta big 
profitsl To stock the magazines 
that mave your stock, coll 


Or write: Frank Manziano, 
Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 
5th Floor, New York, NY 10016. 
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CONFIG.SYS fiie and managed to get the 
program to run longer without crashing. | 
modified the line to read STACKS=24, 128, 
andit ran fine thereafter. What exactly does 
STACKS do, and whatis it about this partic- 
ular program that crashes my system when 
a sufficient number of stacks is not avail- 
able? 

John A. Pollack 

Malone, New York 


i Beginning with Version 3.2, DOS 
attempts to protect the system it is 
funning on from stack overflows 

that result from nested hardware inter- 
rupts. It does this by intercepting interrupts 
02h, 08 to OEh, 70h, and 72 to 77h and as- 
signing each of them its own stack space. 
By default, DOS sets aside nine stacks, 
each 128 bytes in length. Under certain 
rare circumstances, and given the right 
kind of hardware, it becomes possible for 
the number of interrupts arriving at the 
8259A interrupt controller within a given 
time period to be high enough so that they 
exceed the capacity of the default stack 
pool. When this happens, DOS halts the 
system and displays the ‘‘*Internal stack 
error*’’ message. 

STACKS is the method provided by 
DOS to give you a means of adjusting the 
size of the stack pool. The first number fol- 
lowing STACKS = is the numberof stacks 
to be allocated; the count can range from 8 
to 64. The second number is the size of 
each stack, which can range anywhere 
from 32 to 512 bytes. 

Hardware-related stack problems 
brought on by software are rare. I'd guess 
that perhaps your game program disables 
interrupts at some point and leaves them 
disabled long enough for a number of in- 
termupts to stack up. Another possibility is 
that the program increases the frequency of 
the timer interrupt—something game pro- 
grams often do—thereby increasing the 
load on the internal stack handler.— Jeff 
Prosise 


PARTITION SIZE DECIDES 
CLUSTER SIZE 

| recently partitioned an 80MB Seagate 
hard disk into three logical drives containing 
32, 32, and 13MB each. I'm puzzled by the 
cluster sizes. The two 32MB partitions have 
2K cluster sizes, while the smaller part- 
ition—the one with only 13MB—has a clus- 
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ter size of 4K. Did something go wrong dur- 
ing formatting? Is there a way to reduce the 
cluster size from 4K to 2K? 

Stephen M. Smith 

Waterloo, Ontario 

Canada 


P Nothing went wrong during your 
# !} formatting; DOS simply went 
MUMS ahead and picked a cluster size for 
you based on the size of each of your parti- 
tions. 

When you format a disk under DOS 3.0 
or later, DOS chooses between 12- and 16- 
bit file allocation table entries. This choice 
depends entirely on the size of the partition 
being formatted. Partitions less than ap- 
proximately 16MB in size are formatted 
using 12-bit FATs and are automatically 
assigned 4K cluster sizes. Larger partitions 
are formatted with 16-bit FATs and are as- 
signed 2K cluster sizes, resulting in a max- 
imum capacity of 32MB. 

The drawback of using a large cluster 
size is that it results in inefficient use of 
disk space if you store a lot of small files on 
your hard disk. A cluster is the smallest 
unit of disk space DOS will allocate to a 
file; a small file, even one only a few bytes 
in length, will always, at the very least, 
consume an entire cluster. In the most ex- 
treme case, where every file in a partition 
is less than 2K in length, a partition with 
4K clusters would hold only half as many 
files as a partition of equal capacity with 
2K clusters. In practice, however, the 
presence of large files tends to balance 
things out. 

Unfortunately, you can’t decide which 
size is more appropriate—cluster size isn’t 
a user-selectable option. DOS makes the 
determination of what cluster size to use 
during formatting and doesn’t give you a 
way to change it—either through the com- 
mand line switches that accompany the 
FORMAT command or by any other ex- 
ternal mechanism.—Jeff Prosise 


ASK THE TUTOR 

The PC Tutor solves practical problems, 
explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (see the ‘““By Mo- 
dem”’ sidebar in the Utilities column). 
We're sorry, but we cannot answer ques- 
tions personally. a 











In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, “A 
knowledgeable buyer will bea 
successful buyer.” These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 


© How long has the company 
been in business? 


® Does the company offer 
technical assistance? 


® Is there a service facility? 


© Are manufacturers warran- 
ties handled through the 
company? 

® Does the seller have formal 
return and refund policies? 


® Is there an additional charge 
for use of credit cards? 


© Are credit card charges held 
until time of shipment? 


© What are shipping costs for 
items ordered? 


© Direct Marketing Association, Inc. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 


Purchasing Guidelines 

® State as completely and ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 


© Establish that the item is in 
stock and confirm shipping 
date. 


® Confirm that the price is as 
advertised. 


® Obtain an order number 
and identification of the 
sales representative. 


® Make a record of your 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 
If you ever havea problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6E. 43rd St., New York, 
NY 10017. 
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FREE SOFTWARE including TAKE TWO, the 
backup utility PC MAGAZINE named “Editors 
Chorce" in 1986 & 1987 Aisa included are 
Menus Direct and LEPRECACHEsoftware 
frorn Muttisoft, 


« GP Seagate Drive with IBM AT rans 4 
cables 

© OnTrack large dnve software 

© Formatied, Partitioned & Tested 

Le 

48MB $339 

42MB $369 

65MB $449 

80MB $599 


HH ST251  40ms 
HM ST251-1 30ms 
HH ST277R 40ms 
FH ST4096 28ms 


software Includes the Take Two backup utility, and 
software. Specity 


40 msec 


64MB 40 msec. 


26 macc. 
For Combination SCSI Hard/Floppy Controller add $40 


© Pretesied & formatiod 
© waersan Dipiras short stot controler 
© S0-page instatiakon guide & reference 


manual 

© Cables, mounting acrews, full § 
halt-height face plates 

© FREE! TakeTwo high speed backup 
software. PC MAGAZINE “Eottors Choice” 

* FREE! LepreCache by Multisot 


software 
© t-Year Wiwranty 30 Oay Money Back Guarantee 
© Ophonat 150 Watt UL/FCC approved power 
supply for IBM PC's $89 


ecard Hard Disk Cards 


models add $20. 


25° External Floppy Drive. $27.9 
The external high density 144MB floppy 
Orive for PC/XT computers is the 

easy way to transfer PS/2 data between 
systems. It includes a replacement 

hugh speed Controller, cables and manual. 


FREE: Taka Two, the floppy backup utility 

PC MAGAZINE namws as ther Editors 
‘Choice. Now you have a fast, affordable 
backup solution that bangs you media 
compatibility with the latest IBM PS/2 aystems. 


Our 288 syatome feature 12 & 16 
standard, upgradable to 4 MB on system board. 


Our 386 Micronica 


processors and 512K FAM 


based eystems offer 16 & 20 MHz pro- 





‘© 4%" scan width, 400 dpi resolution 
© 32 gray scales, 
8" per second speed 
® Comes with short 
alot controlier 
© Use with Hercules, 
CGA, EGA, & VGA displays 
© includes HALO Desktop 
Publishing Editor software 
¢ 3000+ Modal now available. 
© Optional OCR Software available 


© 2MB per minule n ATs, 1MB 
minute in PC/XT's 

© Exiemal chassis $99 option 

* Novell 3COM & SCO Xenix 
Compatible 

© DC2000 Cartridges: 
$20 aa J6 for $110 

© 120MB extra length inpas available 


$279 


720K interned for PCATIAT $ 
® Requires DOS 3.2 or opbonal $15 driver 
software. 


1.4468 internat for ATonty «= $1099 
© Includes driver software. 
$199 


1.44048 Internat for PC/XT. 
© Floppy Controller & cables with 500,000 
bitfsecond data transter rate. Supports 2 drives. 


instant Laptop & PS/2 compatibility 


wore 17 28 
386-20 244 43 


motherboard, 
cessors and 1 MB RAM standard, upgradable to 8 ME A 64K static column | agn25 gos 58 
RAM cache operating at 35 nanoseconds naure maximum performance. 
And don't forget thet when you buy fram Shamrock you get 


a7 year warranty, free shipping 
4nd 30 day money back 


= 


© G2 TMERS me Mal Hoght/148 wae 
40MB KIT $439  (scogate 51251-1) 
© 42 7MB/26me/Hal Hoxght/11 watte 


65MB KIT $499 ‘seogeie st277%) 
© 65 SMB2Gms/Halt Heght/1T waite 


SS Seagate 


» Seagate Dnve & Matched Controller 
© 1-Year factory warranty 


Tandy 1000 
© 15% faster throughput than ST251 drive 


kits add $20 


zome $249 
Matched Pair Kits 4oma $349 


SCSIDRIVES PRICE 
Seagate ST225N 
20meg65ms $299 


Seagate STIS7N 
49meg4oms $379 
Seagate ST277N 
65meg40ms $469 


VIDEO OPTIONS: 
Monographics 
Card & Monitor 


VGA Card & 800x600 
Mutiscan Montor = $639 


16 Bit High Speed 
VGA Card & 
Multisync 2A 


$139 


ST296N 
50nsy 23m $519 $899 


828 Via Alondra, Dept, P 
Camaritio, CA 93010 


TOLL FREE 
800-722-AT-XT 


> ‘ MMG (05) 379-7647 


Manne 





(805) 379-9345 


No extra for Visa/Master/Discover (AMEX add 3%). 
Prices include UPS surface shipping. 
Federal Express shipping just $1 50 per pound. 
30 Day money back guarantee. 

* Corporate & instituhonal P.O 's accepted. 
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LA PTOPS 
==PLUS 


714-373-2006 


MITSUBISHI 
MP286L. 2 Floppy 
MP286L: 20MB 
MP286L. 40MB 


NEC 

Ultralight 246 
ProSpeed 286° 20MB 
ProSpeed 286 40MB 
ProSpeed 386: 40MB 
SHARP 

PC 4602: 2 Floppy 
PC 4641: 20MB 

PC 5641. 386/40MB 
PC 7241. 286/40MB 


ZENITH 
Superspon 2 
Supersport 20 
Supersport 286 20MB. 
Supersport 286: 40MB. 
Turbospont 366/40. 


3835 8833 333 


T5100/100MB 
T5200/40MB 
T5200/100MB 


PREPAID BY CHECK ONLY 


& MONTHLY SPECIALS & soccer 


TOSHIBA T1000 with 768K 
card and DESIGNER Carry Case 999 


TOSHIBA 3418L w/stand 485 


NEC P2200 w/stend ....... 319 
MONITORS 
MITSUBIBHI Diamond Scan 1371. wes 
Diamond Scan 1361 519 
Diamond Scan Tit & Swivel 2 
NEC 2A Super VGA 499 
MultiSync 3D 699 
MultiSync Plus. . 8 
MultiSyne 4D / 50 é CALL 
PACKARD BELL MultiSync 8530 398 
SONY VGA 1320 49 
SONY MuitiScan 1304 689 
ZENITH ZCM-1490 Fiat Screen 629 
. PRINTERS 
DICONIX 150 PLUS Per w/3' cable 39 
NEC P2200 Parallel 329 
§200/5300. 3 499/659 
Cotor Kit for 5200/5300 + 109 
Cut Sheet Feed §200/5300 169/199 
. PANASONIC 1190/1191 199/225 
KXP 1124 g 329 
KXP 4450 Laser . . CALL 
TOSHIBA 301/311 339/390 
321SL/341SL 459/529 
KENSINGTON Printer Stand 20 
With Printar 10 
DRIVES & BACKUP 
TOSHIBA 35° internal w/ universal 
mounting kit: 720K/ 1.44MB 99/109 
FLOPPY 5.25” External for Laptepe 
‘360K /1.2MB a 299/349 
PLUS HARD CARD 20/40 MB 489/629 
SEAGATE: Pretested & formatted, with 
controller, cables, manual & mounting kit 
230 








MITSUBISHI 1371 Multi 
Scan Monitor with Tiit & Swivel 


SHARP FAX 220....... 629 
PANASONIC KXP-1124 


DISPLAY CARDS 
ATI VGA Wonder 256K/ 512K 265/319 
GENOA Super EGA HiRes + Kip 169 
With Gam Graph Software - 199 
PARADISE VGA Pius 229 
Paradies VGA Pius 16 - 245 
Paradise VGA Professional 360 
VIDEO-7 Vega VGA - 225 
FastWrita V 45 


Vega V-AAM VGA (256K) 


MODEMS/ MOUSE, ETC. 
ATI 2400 ETC Int wisw 169 


ATI 2400 ETC External 199 
HAYES 1200 Int w/Smartcom I. 249 
ZQOM 2400 internal w/sw rae 109. 
2400 External a W9 
LOGITECH Bus Mouse 59 
HiRiaz Gus Mouse . - 69 
WICROSOFT Mouse: Ser : - » 109 
In factory sealed boxes with 

INTEL manual & factory warranty. 
9087: 5/8 MHz 95/135 
00287: 8/10 MHz 209/235 
90387: 16/20/25 MHz 349/399/500 
80C287-A CALL 


SOFTWARE BONANZA 
BATTERY WATCH Ver 1.0- 3.5" 39 
BITCOMM 3 Var 3.5- 5.25" . 35 
BORLAND Sidekick: Specify 5.25 or ‘3. 5. 20 
CARBON COPY Pius Vor 5.1- 5.25" .. 99 
EASY by MicroPro Ver 1.6 - 3.5" - 
GEM GRAPH 5.25" Boop eae git K] 
LAPLINK III: Serial & Parallel 9 
LOG! Paint/LOGI Cadd 

LOGITECH Publisher .... .  . Ky 
LOTUS Metro 3.5" Ver 1.0 te 2 
PC PAINT Pius - 6.25" .. .. 3 








AC Adapter T1000/T11004 69 
110/220 Dual Voltage . 3 
AC Adapter: T1200/T1600 . 99/129 
AC/Auto Adapter with Battery: Specify’ 
T3100, T3200, T5100, T5200. 
Auto Adapter T1000/1100+ . 
Battery Charger: T1200/7T1600 : 
Battery Pack’ T1200/T1600 73/109 
Carry Cases: T1000/T1200 59/79 
Other Models 99 


DELUXE Carry Case w/shoulder strap, 
axtra pockets for SW, manuais, Cogan 
printer, etc. Specify model : 

Leather Case by Toshiba: Specify for 
T3100, 3200, 5100 of 5200. . 


. 49 
89 
249 


COMPLETE PC 

Fax Board 9600. 44g 
Complete Communicator Modem, Fax 
& Answering Machine 669 


QUADRAM 
¥T Fax Board 4800 
JT Fax Board 9600 489 
JT Fax Portable 4800 .. 319 
JT PRO 96 Modem & Fax Board CALL 


WORLD PORT 2496 
Portable Fax/Dsta Modem 


CANON 
CANON Fax 8 
CANON Fax 15 
CANON Fax 20 
CANON Fax 25 


EPSON 

RIFSON F1000 
EPSON F2000 
EPSON F3000 


MURATA 
MURATA M900 . 
MURATA 1200 
MURATA 1600 


PANAFAX 

PANAFAX UF-135 
PANAFAX UF-140 
PANAFAX UF-145 
PANAFAX UF-150 
PAMAFAX UF-155 
PAMAFAX UF-250 
PANAFAX UF-260 





199 


“4g 


599 
659 

. 768 
CALL 





pt a Add apecial handling charge of $30 per order. Air shipment add 10% |} | 
(Min $50). Some items/countries may be more Ali credit card orders { 
add 5% to amount owed. FAX: 714-891-2364 





SUBS Ree 





SHIPMENT 


% PREPAID orders only (by check) with UPS Ground 
to 48 contiguous states. Allow 2/3 weeks for per- 
sonal & company checks. Cashier check orders 
Shipped immediately. 


i) 
FOREIGN ORDERS | 


WELCOME 


MEMORT EXPANSION: 


T1000 768K Card 
T1200: 1MB 
T1600: 2MB- 
T3100E: 2MB 
73120: 1M6/2MB 
T3200° 3MB. 
T5100 2MB 
T5200: 2MB.. 


169/199 


mee rere 
NEC 2000... =. ~~; 


Toshiba 2400. . 


Numeric Keypad. T1000/12/ 1673100 
Ener ara for Toshiba 


Laplini Ih: Seria! & Parallel |... 


PANASONIC KXF 120 
PANASONIC KXF 220... 


RICOH 

RICOH RF 850 
RICOH AF 900 
RICOH RF 920 . 


SHARP 
SHARP FO-220 . 
SHARP FO-510 
SHARP FO-550 
SHARP FO-700 
SHARP UX-110 
SHARP UX.180 
SHARP UX-350 
SHARP GX-9500 


TOSHIBA 3300 
TOSHIBA 3600 
TOGMIBA 3700 


Bua Feu 


PegohSe Peas 


POLICY: Prices Saverepdiy subir so crane Add 3% (Min. $5) for COD, MC/VISA, and 
5% for Amex All sales final Not responsible for compatibility Retused/returmed shipments 


Subject to 20% charge (Min. $50). 


ghd PLUS _ 6982 Westminster Avenue, Unit 194 « _veeimnioset. calorie 92683 


FOREIGN © ORDERS * WELCOME 


payee REFER TO AO PC 801 








SH SSRI 
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MicroWay is your best source for the 
aoftware and hardware you need to get true 32- 
bit performance from your 386. Our NDP C 
compiler takes the original C concept of writing 
lower level code with a higher level language 
to the limit by providing an inline assembly 
language interface that lets the programmer 
os which register is used to store a vari- 

is feature makes it possible to use ports 
ot oeieer interrupts or block moves inline, 
instead of through calls. The use of register 
aliased variables to control hardware reduces 
the size of critical code aequences by a factor 
of 3 to 10 and keeps the 386’s pipelines full by 
eliminating costly calls. If you are interfacing 
DOS or the ROM BIOS, or writing graphics 
routines, a device driver, operating system ker- 
nel, or an embedded application, you owe it to 
yourself to try NDP C-386. 


386 Compilers and Toois 


NDP Fortran-386™, NDP C-386™, and NDP 
Paacal-386™ compilers generate globally op- 
timized, mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX, 
XENIX or Phar Lap extended DOS. The com- 
pilers address 4 gigabytes of memory while 
supporting the 80287, 80387 and Weitek 
coprocessors. They all come with a library of 
over 70 device-independent graphics, key- 
board and sound routines. Applications can mix 
code from all three compilers and assembly 
language. The DOS versions allow the user to 
write his own numeric error handiers and inter- 
face 386 real mode programs from protected 
mode. The VM versions use Phar Lap's Virtual 
Memory Manager to run programs which ex- 
ceed the size of your system memory. NDP 
Fortran-386 is a full FORTRAN 77 with 
FORTRAN 66, BSD 4.2, DOD and VMS exten- 
sions. NDP C-366 is a full K&R C with both MS 
and ANSI extenaions. It is 100% compatible 
with UNIX C and is substantially faster than the 
C which comes wilth UNIX. NDP Paacal-366 is 
a full ANSIAEEE Pascal, with extensions from 
C and BSD 4.2 Pascal. 









DOS versions (require Phar Lap Tools) . $595 
VM version (requires VMM)......... $895 
UNIX/XENIX versions ............. 795 
Phar Lap Development Tools ....... $495 
Phar Lap Memory Manager (VMM) . . .$295 


NDP Windowa™ — 80 functionawhich create, 
store, and recall menus and windows. Works 
with NDP C and drives all popular graphics 
adapters ....... Library: $125, C Source: $250 
NDP HOOPS™ — An NDP port of Ithaca 
Software's HOOPS, this 3D object-oriented 
graphics library, callable from NDP C, makes it 
possible to develop full-featured 386 CAD 
ackages and frontends..............4 $575 
DP Ptot™ — Calcomp compatible plot pack- 
age, callable from NDP Fortran. Includes 
dnvers for popular plotters and printers. Works 
with MDA, CGA, EGAandVGA......... $325 
NDP/FFT™— The fastest running FFTs on a 
PCI 40 hand-coded routines that handle 1 and 
2 dimensional data arrays. Includes an in core 
solver that apills to disk for arrays too large to 
fit in memory. 
. $250 
250 





8088/8 7/286/28 7/386/387 version . 
Protected mode NDP version 





Our Users Report: 


Milt Capsimolis of Ithaca Software in Ithaca, 
NY, developer of HOOPS, the highly 
regarded 3D, object-oriented graphics library, 

. “We ported a huge library — well 
over 100,000 lines — without a hitch, in less 
thana day! NDP C-386 was the fastest 386 

compiler we used...We also liked the 
enormous advantage it offers through its 
aupport of the Weitek coprocessor.” 


Fred Ziegler of AspenTech in Cambridge, 
Mass. reports, “! ported 900,000 lines of 
FORTRAN source in two weeks without a 
single problem!" AspenTech's Chemical 
Modeling System is in use on mainframes 
worldwide and is probably the largest applica- 
tion to ever run on an Intel processor. 


Plaaae call (506) 746-7341 for mora Information. 





NEW! C++ 


NDP C++ is a MicroWay port of the UNIX C++ 
Preprocessor version 1.2. It runs in protected 
mode on DOS, UNIX or XENIX, and is ideal for 
writing numerics and graphics applications. 
The product comes with an example of how to 
supportcomplex numbersinC++........ $495 


Parallel Processing 


Videoputer™ — The highest performance 
graphics card on the market. Uses a T800 and 
TI 34010 in conjunction with an 80 MHz Brook- 


TeeDAC........:..... With one meg $4495 


Monoputer™— Includes one T800 and up to 
16 meg of RAM for parailel code development. 
The four MWhetstones T800 makes this the 
ideal FORTRAN engine for cost-effective 
execution of your mainframe programs. $1295 


Qusdputar™ — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more OQuadputers can be linked together to 
build networks of up to 100 or more transputers. 
providing mainframe power... ..... from $1995, 


Transputer Compilerasnd Applicstions 
These paraliel languages are designed for use 
with either a Monoputer or Ouadputer. 
Logicsi Systema PsralleliC ........ 
3L Parsilet C, FORTRAN, or Psscs! . $895 
PsraSoft EXPRESS Packaga:— Includes 
transputer communications libranes, C source 
level debugger and system Performance 
Monitor. $1500 
COSMOS/M — Finite element analysis. 
Comes bundled with a Quadputer. Performs at 
near supercomputer speeds ..... from $5995 
T800/NAG™ — Features a library of 268 en- 
gineering and scientific numencal algonthms. 
Callable from 3L Fortran............... $2750 


NDP to HALO's 86 Graphics satecfees: = Lets 
you call HALO ‘88 from NDP compilers ... $100 


367BASIC™ — Our 16-bit MS compatible 

compiler introduces numeric register variables 

to produce the fastest running 80x87 eee 
9: 


NDP C is also the la of choice if you 
are combining C with F N or Pascal, are 
planning to use any one of four coprocessors 
that run with the 80386, or require the highest 
eo rope mized code attainable. MicroWay's 

N and Pascal compilers come with 
a 70 function, device-independent graphics 
library that automatically supporta 
Monochrome, Hercules, CGA, EGA, and VGA 
adapters and makes it eaay to interface 
memory-mapped peripherals auch as digitizers 
or serial devices such as mice. We make it 
possible for you to write your own numeric 
exception handler and include examples writ- 
ten in C, FORTRAN and Pascal. Finally, our C 
is not only one of the easiest to use, but sup- 
ports two dialects: ANSI and UNIX. In fact, our 
UNIX implementation ia so close to the stand- 
ard, that our best customer has become AT&T! 


386 Your AT 


388/387Turbo-AT™ — This board plugs into 
the 80286 socket, allowing your 1BM AT to run 
32-bit protected mode code written for the 
80386. Includes an 80387 socket. The most 


cost-effective AT upgrade! 
388/387Turbo- AT18MHz........ $495 
386/387Turbo-AT 25MHz.......... $695 


Weitek-Based Coprocessor Boards 


mW1187™ and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 


MWIIBT16 cies $895 
MW116 7-20... cece cece swans $1095 
mW1187 Microchannel-18/20 .. from $995 
mW3167 Microchannel-25/33 ... trom $1795 
3187-20... «a tcmmncrsmoiins csc: $995 
3167-25: |... Ser ee Petes ss $1295 
916 2033 os sae ei. oe ts ig $1895 
mW3187/60387 Board .-—........ $150 


intel Coprocessors and RAM 


All coprocessors include our 87Test program. 
84 


SORT, 553% 6087-2 ...... $120 
60267-8 ...$195 80267-10 .... $220 
80387-16 . . $350 60387-18SX . $310 
80387-20 . . $400 80387-25 .... $500 
60C267A (CMOS) ................ $280 
267Turbo-12 (for AT compatibles) ... . $350 


RAMpak™- one meg 32-bit memory module 

for Compaq 386 20/25 $395 
RAMpak™-fourmeg module ..... . $1495 
Please call for our 100 and 80 ns RAM prices. 


Multi-User Accelerators 


MicroWay's AT8™ and AT18™ intelligent 
serial controllers run 8 to 16 terminals under 
UNIX or XENIX without bogging down your AT, 
80386 of PS/2. AT6:$895 AT16: $1295 


12 MHz PC Accelerators 


SuperCACHE-286 12 MHz $399 
FastCACHE-268 12MHz......... $299 
FaatCACHE-268 9 MHz...... $199 


World Leader in PC Numerics 


Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St, Kingston-Upon-Thames, U.K., 01-541-5466 
USA FAX 508-746-4678 Italy 02-74.90.749 Holland 40 836455 Germany 069-75-2023 


CIRCLE 331 ON READER SERVICE CARD 








LAPTOP COMPUTERS 
SPECIAL PRICING OH ALL LAPTOPS 
TOSHIBA ... ALL MODELS ..... 






MP. 
ZENITH 
COMPUTERS 
COMPAR ... 286¢ ALL MODELS .. 
COMPAO ...386e ALL MODELS .. 


COMPAG ...386s ALL MODELS ... 
AST .. PREMIUM 286 ALL MODELS 










WYSE IHALS 30/51 - 
PACKARO BELL ALL MOOELS 
EVEREX ....286/20MHz 1/2/4M8 RAM 
EVEREX .... 386/25MHz 1/2/4MB RAM . «CALL 
ALL EVEREX ‘STEP COMPUTERS INCLUOE NATIONWIE 
1-YEAR ON-SITE SERVICE CONTRACT 


DISC DRIVES/TAPE cog tal 
SEAGATE ...ST238R 30meg kit . 

SEAGATE ...ST251-0 40meg 40ms . 
SEAGATE sT251-1 40meg 28ms . 
SEAGATE... 
TOSHIBA .. 

MOUNTAIN. 40meg intext . 











ARCHIVE ... 40/60/150MB INT/EXT.......—... CALL 
MATH CO-PROCESSORS 





FAX MACHINES 
MURATA-CAHOH-PANASOHIC-SHARP .......... CALL 
se 
Office Automation 
Laser Partner™ 





KX-P4450 


HIGH SPEED AT A LOW PRICE 
© 11 pages per minute. 

© Two 250 sheet paper cassettes. 

© 300 dot-per-inch resolution. 


¢ 5 emulations incl. HP Laser & Epson. 


© Parallel and serial interface. 

¢ 512K RAM (1.5 mb upgrade). 

« 11 resident fonts. 

¢ Optional legal & envelope cassettes. 
¢ 1 year Panasonic warranty. 


LINE 


350 Lexington Drive, 8uffalo Grove, Il. 60089 





TAR 
WX1888.......... 169 NX248B.........0.. 











sone 1674 
PAINJET........ 1039 LASERJET IID... 
DICDMIX 150P ..299 DICOMIX 150+ .... 


2789 
315 





MULTISYNC GSW. 14° mono... 
MULTISYNC IIA ... 14° 800x600 
MULTISYNC 3D ... 14" 1024x768 .. 
MULTISYNC plus . 15° 960x720 
MULTISYNC XL ...9° 1024x768... 
PACKARO BELL 

PB1472 
PB1439EG 






«+. 14° Flat Monochrome ... 109 
14° EGA 640x350 .........340 















PBOS41VG 14° VGA 640x480.........309 
MITSUBISH 14° 1381 DIAMDSCAN . 498 
MITSUBISHI 16° 6605 1024x768 ..... 1289 
MITSUBISHI 20° 3905 MULTISCAN 1745 
ZENITH ...... 1490 14" VGA 640x480 579 
PRINCETDN . ALL MOOELS.............CALL 
SAMSUNG CN4551 MULTISYNC .CALL 
SEIKD ..... CM1430 14” VGA.......... 549 


PANASONIC........ PANASYNC 1391 .... “NEW” 


VIDEO BOARDS 

CGA VIDEO 8DARD W/PARALLEL INT...........75 
ATI EGA WONDER... aes "219 
ATI VGA WONDER wimouse "256K. SPECIAL 
ATI VGA WONDER w/mouse 512K...... SPECIAL 
















PARADISE 480 autoswitch 175 
PARADISE VGA+/VGA+16 . 9/288 
PARADISE PRO......... 384 
VIDED 7 Vega Oeluxe 199 
VIDEO 7 Fastwrite VGA. 299 
VIDED 7 V-RAM VGA.... 439 
DRCHID PRO-DESIGNER .. CALL 
HERCULES Graphics Card +...... 168 


The PANASONIC 1100 SERIES. 


The Next Generation in Performance! 


KX-P1191 





PANASONIC...DESIGNED WITH PEOPLE IN MINDI 


¢ 9-pin printer. 


KX-P1180 & KX-P1191 


© 240cps draft (192cps KX-P1180). 
e Rear, top or bottom paper feed. 


¢ Push/pull tractor. 

© 6K buffer (3K on KX-P1180). 
¢ Auto paper loading feature. 
© Paper parking feature. 

¢ Emulates Epson & IBM. 

¢ 2 year Panasonic Warranty. 


CIRCLE 489 ON READER SI SERVICE CARD 


ina DIRECT & unti) the product is shipped 
COMPUTER Came 0O- -52 O pr ommrre te ia 
WORKS 


CUSTOMER SERVICE 312-459-6883 * FAX 312-459-6933 Da eee oe 
4 


KX-P1124 

¢ 24 pin high resolution printer. 

e 192cps draft printing speed. 

* Rear, front, top or bottom paper feed. 
© Push/pull tractor. ¢ 6K buffer. 

e Auto paper loading. 

¢ Paper parking. 

e 3 macro settings. 

¢ Emulates Epson and IBM. 

© 2 year Panasonic warranty. 


+Your credit card is not charged 


Prices subject to change 


OROERS SHIPPEO WITHIH 24 H8URS « IF YOU FINO A BETTER PRICE CALL US Wa check for stolen credit cade 


————S__aa 


Introducing 


A great new look, and so reliable they have 
CompuAdd written all over them. 


e challenged our engineers. 

A simple task: don’t just make them prettier, make them 
better. When you consider CompuAdd’s reputation, they had 
no easy task. 


Added functions. 

The design team chose to downsize and build five new fune- 
tions inte each new motherboard: a dual IDE hard drive 
interface, a dual diskette drive controller, two serial ports, 

a parallel port and a game port interface. These built-in 
functions reduce by two the number of expansion cards users 
typically purchase. The result to you: increased functionality 
and reliability and a smaller footprint. 


Maintains flexibility. 


configuration options. Every new low profile CompuAdd 
system is five-card expandable. Up to three full-size and 
two half-size cards can be added. Users retain maximum 
flexibility in diskette and hard drive configurations, includ- 
ing the freedom to specify two hard drives. 

Customer driven, by design. 

We're proud to present our design team’s response to the 
challenge: a full line of CompuAdd personal computers that 
deliver greater value than ever before. 





CompuAdd’s o-Risk Guarantee 





What wasn't downsized? Expansion card flexibility and drive ' 


1. 30-Day No-Questions- 2 No-Charge 90-Day Express 
Asked Guarantee. e Part or Product Exchange. 
Every hardware product and every office If a problem affects the service or operation 
accessory CompuAdd sells will ete of purchased CompuAdd 
satafaction. If not, return th fetes an gta (CPU. teenie or kegel in the 
package itt Sar fora _ first 90 days, we will determine the cause 
fund of the unit price. Consumable and, if needed, ship a ae part or 
items, opened software, and shipping costs product within 48 nding on arvail- 
not refundable, ability of part), via Peder xpreas” standard 
air—at our expense, 
Toll-Free Technical 
2. Support. Free On-Site Service 
Return Freight. e Available. 


one a fata anything 


hardware i. ce we wil) 

assign you 4 return maternal authorization 

number (RMA). Then, simply ship the equip- 

ment freight and insurance prepaid to our 

eth es inal thout 
(at our option) wit 

cost to you and pay for the return freight, 


On-site service 1s available within over 260 
service areas nationwide on ai] CompuAdd 
systems. Tha CompuAdd 220 and the 300- 
series systems come with FREE on-site 
service during the initial one-year warranty 
period Purchasers of other CompuAdd 
eed may add a year of on-site service 
at the time of purchase. Extended two- and 
three-year warranties are also available on 
all Compuadd systems A completed service 
erred must be received fos to onset of 
jis coverage, Call 800-866-1872. 


Call Today! And discover the new standard for 
corporate and personal computing. 


_ 800-666-1872 





the new line 


| The CompuAdd 810 





Perfect for word processing, 
spreadsheet and database appli- 
hud cations, the 810 is also an 
— economical alternative for LAN 
a ae stations that don’t need 80286 
a or 80386 architecture. 
——— An unbeatable value offering: 
a a9 = * NEC V20° processor running 
ig oe = ETT at 10MHz 
: : * 640KB RAM with parity checking 
Shown with CVGA monitor. ® Built-in dual IDE hard drive 
interface 
Built-in dual diskette drive 
palin perl | port and 
* Built-in lel port two 
= Se acai 
* Built-in game port interface 
batt penalties 2 Copa is cen orl tars hace 
br on | _ expansion slots 
$690 1130 | * 8087 math coprocessor support 
64702 ea7i2 | © §.25" 360KB diskette drive 
$970 $1410 | © Optional real-time clock 
64703 64713 | © 101-key enhanced keyboard 


$1120 31560 


* 145-watt power supply 





The CompuAdd 212 


Far and away the best value on 
the market in a 286 AT machine, 
the 212 can handle the toughest 
MS-DOS" based software at 
12MHz. 


© 80286 processor running at 12MHz 

*512KB RAM expandable to 4MB 
on motherboard 

° 0 wait state page-mode memory 

¢ Built-in dual IDE hard drive 
interface 

* Built-in dual diskette drive 
controller 

. Bulan are port and two 


° Bait vane port interface 

® Three full-size 16-bit and two 
half-size 8-bit expansion slots 

* 80287 math coprocessor support 

© Choice of 5.25" 1.2MB or 3.5” 
1.44MB diskette drive 

* Real-time clock 

*101-key enhanced keyboard 

* 145-watt power supply 


ame 


Shown with CVGA monitor 





The CompuAdd 216 
Our new 216 meets the speed 
and power needs of OS/2* and 
SCO’ XENIX™ 


° All of the same features as the 
CompuAdd 212 with a blazing 
processing speed of 16MHz! 











<a 
re Saar Ty 216 Monitor and Hard Drive Options 
. * MGA EGA CVGA 

7 40MB 64777 «=—«64937-« «64782 

Shown with CVGA monilor. | (Sma) $1590 gis9 g2030 
80MB 64778 = 6493864783 

| (Sms) siaz9 $2179 $269 

110MB 64779 «6493964764 

eine (15ms) $2020 «$2379 SMD 








of CompuAdd computers. 


The CompuAdd 316s | 


Power packed on a small footprint, 
the 316s opens the door to 386 soft 
ware at an exceptionally low price. 
Like all 386 machines, the 316s 
comes with one year of FREE 








on-site service ————- 

© 80386SX processor running at oe 
16MHz SEE 

¢ 1MB memory expandable to 4MB e — oe 
on motherboard EE STR 


*¢ 0 wait state page-mode memory 

* Built-in dual IDE hard drive 
interface 

* Built-in dual diskette drive controller 

. Bulls 2 ill port and two 


Shown with CVGA monitor. 


. sae ae 
® Three full-size Mobi “ty po half. 
size 8-bit expansion slots 





316s Monitor and Hard Drive Optic Options 


© 80387SX math coprocessor support MGA EGA CVGA 
* Choice of 5.25” 1.2MB or one 64788 6494364793 

3.5°1.44MB diskette drive 20MB aoe oe baneyh 
HE ee 86 iti ue Mae ee 
© 101-key e: 5 
© 145-watt power supply (15ms) $2520 $2879 





The CompuAdd 220 
“If what you want is a fire- 
breathing DOS machine, 
the CompuAdd (220) is a 

higine?? 
ee eat hn 


© 80286 processor running at 20MHz 

* 1MB RAM expandable to 5MB on 
motherboard 

© 0 wait state page-mode memory 

© LIM 4.0 support 

* ROM shadowing into faster DRAM 

* Built-in dual IDE hard drive 


interface 
¢ Built-in dual diskette drive controller 
¢ Built-in parallel port and two 


Shown with CVGA monitor. 


$2449 








64799 serial ports 

280 Manilow nad Hard Drive Opti « Six smal expansion slots 

fonitor an Drive ons | «80287 math coprocessor support 
re MyGK VGA « 40MB IDE hard disk drive 
(28ms) $2449 2609 | * Monochrome VGA monitor 
80MB 64800 64806 | ¢ 16-bit VGA video adapter card 
Gena ae $2827 | * Choice of 5.25" 1.2 
(ms) $2879 si29| 3.5” 1.44MB diskette drive 
SOMB 64802 64808 | © 101-key enhanced keyboard 
(18ms) ben) $8578 | « INTEGRATOR™€ software 





FREE technical support and on-site service are included in 
your purchase of a CompuAdd 220 system. It’s just part of 
being a completely customer-driven company. 


CompuAdd’s Full Profile Systems 
Can Make You One Of The Big Guys. 


From the beginning, CompuAdd has been a new kind of technology 
company, intent upon building better machines measured against 
the ultimate standard—better value for the dollar. 


Now we offer fully configured 386-systems. The Big Guys. With all 
the hardware and speed you need to handle the toughest business 
problems. As PC Magazine wrote about them, “The in-house 
engineered (320 and 325) are a big step in the right direction” 

and “CompuAdd’s (316) is a good example of value you can get 

for dollars spent by mail.” Call today for prices and capacities. 


" «Builtin dual DE hard drive and 








Shown with CVGA monitor _ 


CompuAdd’s New Career Starter Kit™ 

At the heart of the new Career Starter Kit is our most 
affordable IBM -compatible workhorse, the new CompuAdd 
810, with its sleek, small footprint design. Surrounding the 
810 is a package that contains everything you need to 


start computing. Monitor. Printer. Cables. $ 899 


Operating and applications software. 


Even paper and blank diskettes. t716 
e pila a computer (IBM © 101-key enhanced ki 
XT-compatible) * CompuAdd MS-DOS" (v4 age ond 
* NEC V20 processor running at GW.BASIC’ software 
10MHz * New aol Engbt-in-One™ 
* 640KB RAM with parity checking integrated 
* Built-in parallel printer port and * Computer ce spi ten blank 
twa serial diskettes 


ports 
» Built-in dual IDE hard drive and 
game port interfaces 


* Built-in dual ciskette drive controller Career Starter Kit Options 


¢ Three full-size and two half-size 
expansion slots sie Gn, Ss GA Es 
°5 a5" 360KB diskette drive I ak hie 726 § 
© 8087 matb coprocessor support Drive an oe 
© Monograpbics monitor and adapter $1179 $1619 
* Star Micronics NX:1000™ printer 40M 64718 4728 
and cable $1329 81769 





_CompuAdd’s New Professional Starter Kit” 
Looking for the value, savings and convenience of a package 


purchase? Unwilling to sacrifice quality, flexibility, reliability 


“or technical support when you invest in a business computer? 
‘Look no further, 


Computerize Your Business for $1495 


© CompuAdd 212 computer (IBM AT: 
compatible) with 40MB hard drive 


© Monographics monitor and adapter 
Panasonic” 1180 printer and cable 


© 80286 processor running at 12MHz * 101-key enhanced keyboard 

¢ §12KB PRAM expandable to 4MB * CompuAdd MS-DOS ti (v4.01) and 
on motberboerd GW.BASIC software 

* O wait state page-mode memory ¢ CompuAdd INTEGRATOR™ 

* Choice of 5.25" 1.2MB or 33° ie software 
1.44MB diskette drive al-time clock 


© Computer paper and ten blank 
diskettes 





port interfa: we a 
+ Buin beet 4 ips inter port and | Professional Starter “Kit Of pale 
« Built-in dual diskette drive controller | jomn Pt tite ea 
¢ Three full-size 16-bit and two half- $1495 = 81845 $1935 
size 8-bit expansion slots +) SOMB 64748 64753 e758 


© 80287 math coprocessor support = 81905 $2255 





Customer driven, 


A Feast of Low Cost, 
High-Performance Components! 


Video Combos 


Enhance your system with apectacular 
resolution, Our VGA combo features 0 
14” (13° viewable) color VGA onalog 


monitor with 31mm ~ $579 
‘51704 


dot pitch and a 
ale VGA 

Flat Screen Monographics Combo 
12” monitor, tilt-swivel 

monographics adapter card. 51700 $139 
Enhanced Graphics Adapter 

(EGA) Combo 14° (13” viewable) 
EGA monitor, CompuAdd EGA-480 card. 
51702 $489 

Monographics Video Graphics Array 
(MVGA) Combo 14" (13” viewable) 
black and white monitor with 
CompuAdd VGA card. 51703 $329 





NEW! Desktop Publishing Combo 
NEC Monograph™ System monitor, 
graphics adapter board compatible 
with PC/XT/AT/386. Up to 

1024x 1024 resolution. 51707 $1295 


Monitors 

CGA color monitor 14° (13”" viewable), 
52mm dot pitch, 640x200 resolution. 
s1100 $239 

EGA color monitor 14” (13” viewable), 
3lmm dot pitch, up to 640x350 
resolution. 51210 $349 

Mitsubishi Diamond Scan EGA color 
monitor 14” (13" viewable), 31mm dot 
Q va, up to 640x350 resolution. 

51207 

NEC’ Multisyne 2A Super VGA color 
analog monitor 14° (13" viewable), 
31mm dot pitch, up to 800x 600 
resolution. 51208 $310 


Graphics Cards 


CompuAdd EGA480 adapter card 

provides up to 640x480 resolution, 

16/64 colors. «8306 $179 

CompuAdd 16-bit VGA adapter card 
provides up to 800600 resolution, 

16 256K colors, 4333 $259 


* "| “One of the giants of mail order, CompuAdd offers 
iF quality hard « disks, competitive prices, excellent docu 
lingetyet| mentation, and courteous service backed up by a 


t 


211) 30-day trial period and money-back guarantee. 
= PC Magazne, Editor's Choice for Mail-Order Hard Disks, June 27, 1989. 


Hard Drives 





Toke advantage of the convenience 
and greater flexibility provided by the 
speedy 7IMB MiniSecribe’ (25ms) 
AT “compatible MFM hard drwe. 
Every CompuAdd hard drive kit 
includes the drive, “CBG cable, 
mounting hardware, 
manual, and FREE 
eS Cha disk 

06 


_ AT Hard Drives 
20MB Seagate’ (65ms). «7003 $219 
40MB MiniScribe (61ms). 47203 $319 
40MB Seagate (28ms). «7207 ice 

| 8OMB Seagate (28ms), «7401 


PC/XT Hard Drives 
20MB MiniSeribe (65ms). 47001 $279 
20MB Seagate (65ms). 47002 $279 
30MB MiniSeribe (65ms). 47100 $299 
30MB Seagate (65ms), «7101 $299 
40MB MiniScribe (61ms), 47206 $379 
40MB Seagate (70ms). 47210 $339 
60MB MiniScribe (61ms), 47260 $389 


_ESDI Hard Drives 


90MB CDC (18ms, 10MBit). «7405 $899 
150MB CDC (18ms, 10MBit). 

47432 $1189 

320MB MiniSeribe (18ms, 10MBit). 
47454 $1699 

320MB CDC (14.5ms, 10MBit), 

47453 $1789 

630MB CDC (14.5ms, 15MBit). 

47476 $ 


Controllers 

Dual diskette/hard drive 
controller card. 

NEW! ESDI 10MBit. 46517 $180 
NEW! ESDI 15MBit. 46518 $215 


— pS Eves (OrYo) stoop On) 9) fia Controller 








The new CompuAdd HardCache/ESDI Controller reduces system access time to 
cache data to less than 0.5ms—up to 30 times quicker than even the fastest hard drwe! 
Perfect for any network, CAD/CAM, or graphics application. 

Features automatic system self-configuration, programmable 4 
prereads, and automatic cache set definition. Base configura- 

tron 256KB, Upgrades require 100ns SIMMs. 46510 


Gain fast access and 
increased storage capacity 
with our FlashCard-30. 
Mounted on 0 bracket 
with o controller card 

for easy installation, this 
PC Magazine Editor's 
Choice features a 65ms, 
GOMB MiniScribe hard 
drive to provide your 
PC/XT with extra room to store programs and files. Includes 


o copy of PC-FullBak backup utility software with $329 | 


your purchase, 47104 
FlashCard-20™ 20MB MiniScribe (65ms). 47005 $299 | 





Multifunction Memory Cards 
Boards aT ee card OKB expandable to 2MB, 
48102 
) eee Serene te Intel Above™ Board PLUS 512KB 
sitial ee d parallel rt. 4701 $99 expandable to 2MB allows for PC/XT/AT 
Lesh or PS/2-30 multitasking. «8176 $419 


AST SixPakPlus’ for PC/XTs 
384KB RAM, serial and 
clock/calendar. 48760 $24! 


lel port, 





The CompuAdd Optical Mechanical 
Mouse features 200 dpi resolution, Dr 
Halo It™ paint 


‘more $44.99 
$89... 





Our double-sided, high- 
density 3.5° 1.44MB 
diskette drive ts an 
eee a Logitech’ Serial Mouse 320 dpi 
resolution, MouseWare™ utilities, 


and Pop-Up™ DOS software. 55059 $79 
5.25" Diskette Drives Logitech Serial at Ag | PS/2s) 
360KB AT dri: resolutions from 50-1: i, MouseWare 
LOMB AT drive on $88 ae Pop-Up DOS software. 
55058 
ql i DFI Hi Scanner” 3000 Ptus 
3.5" Diskette Drives ied 125" = window, 
720KB PC/XT drive. «5202 $89 32-level gray scale, and ZSoft 
T20KB AT drive. «520: $89 PC Paintbrush’ Plus. seo $199 





Uninterruptible 


Power Supplies 


American Power Conversion uninter- 
ruptible power supplies provide five to 
65 minutes of operating time for safe 
exiting of sofware applications. Features 
noise filter and surge suppression, 
maintenance-free battery and in iad 
overload protection, and two-minute 
warning before final shut down, 


200 ay 360] watts. 

Model 450AT 49 
for AT, PS/2-80 

and 386 systems. 40710 


Model 520ES for file servers. 
40711 


| Master Piece power centers 










protect your personal computer and 
peripherals from surges, spikes and 
noise. Five outlets connected to one 
master switch, 

Features EMI- 

i Meee 

ae 


Master Piece Plus power center 
includes modem protection 

and warning indicator for 
chronic low voltage. 40686 $109 


FAX Board 


Internal J.T. FAX board (4800 bps). 
66107 





Enhance the quality of your documents with a Hewlett- 
Packard LaserJet Series I. Features 512KB RAM, toner 
cartridge, a 200-sheet letter-size input tray, and RS-232/ 
56800 


parallel interface. 

Panasonic’ 1180 (11” carriage, 

192 draft/38 NLQ). sesa0 $195, 
Epson” LX810 (11” carriage, 

180 draft/30 NLQ). 56303 $1 
Okidata Microline’ 320 (11° 
carriage, 300 draft/30 NLQ). 56359 
Epson FX-1050 (11” carriage, 

290 SuperDraft/54 NLQ). 56313 $469 
Panasonic 1124 (11” carriage, 

225 draft/60 LQ). sesso $339 

Epson LQ-510 (11” carriage, 

225 draft/60 LQ). sesso $349 
Hewlett-Packard DeskJet laser 
quality printer (240 draft/120 LQ), 
56451 $575 

Star Micronics NX-1000™ Rainbow 
color printer (11” carriage, 144 draft/36 
NLQ). 56443 $225 


Epson LQ-2550 color printer 
(15” carriage, 400 draft/133 cps). 
Color ribbon optional, 56339 
Hewlett-Packard PaintJet color 
graphics printer, 56450 $995 
QMS-PS’ 810 Adobe’ PostScript” 
laser printer. seser $3949 

QMS Big Bin sheet feeder with 
1000 sheet capacity. 23505 


QMS UltraScript™PC adds the 
powerful flexibility of Adobe Post- 


Script printing to practically 
any printer, 53549 $138 





Printer Accessories 
LasenJet Series II and IID toner 
peat. black (prints 4000 pages). 
38300 $89.10 


’ bination for CompuAdd customers. 


. Edition 4.5 ** sess6 $85 





_ America’s Value Leader in Personal 
~ Computing Offers Retail Convenience 


CompuAdd—one of the fastest grow. 
ing, privately held companies in the 
United States—began this year with 
15 Superstores. This month there 
will be 50. By year end, we expect 
to have 75! 

Our rapid growth and exponential 
sales tell us that price and perfor. 
mance remain an unbeatable com- 


CompuAdd Superstores offer the 
convenience of local sales and 
service at our heart-stopping 
mail-order prices. 





Wonllarkeor 





Choose From Hundreds of Software Titles 
Carbon Copy shag Ho 59005 $113 Typing Tutor FV’ 3.0. 61020 $32 


ee &A™ 30 coos $ Where in USA is Carmen Sandiego? 


TM Accting 3.0, soe $59 1527 $29 
hw ald 3.0 **, 60807 $36 Flight Simulator 3.0. 61500 $35 
Harvard™ Ofiphies 2.12. F-19 Stealth Fighter. 6146 
39415 $269 King’s Quest™ IV **, 61563 $29 
The Print Shop’ sias0 $34 Leisure Suit Larry 1I™ ** 
Lotus 1-2-3" 3.0 (236/386) 60143 $349 (mature subject matter). 61612 $29 
Norton Utilities™ Advanced Mean 18 Golf. 61529 


Police Quest™ 1 ** e263 $29 
Space Quest™ In ** «ices $30 
Test Drive * 61530 $23 
Wheel of Fortune’ IT, exes $8 

°3.5" format available from manufacturer. 
#9525" and 3.5" format included. 


Gram-mat-ik™ [1 1.07. 60009 $52 
WillMaker. soos $32 

WordPerfect’ 5.0. soos $229 
Math Blaster Plus!™ * e125 $29 
Reader Rabbit™ * e1025 $25 


Call Today! And discover the new standard 
for corporate and personal computing. 


800-666-1872 
CompuFidd 


Customer driven, by design: 


Retail stores & 
pow in Canada! 

‘We acoopt MasterCard, MS Aare ae aa ay woe incre 
cconing!, 4) CODs 480 wun. order’, ecmipany end mptettstional purchase orders (nimimum initial purchase $500, 


Eagle ra akg 
Please add 2% to all purchases for shipping and handling (imininven $3, chipping eked cae oe 
HGH ORR Te 


will increase cost Add rah for PAS ay cs tats 


12303 Technology, Austin, Texas 78727 
FAX: 512-250-5760 

Telex: 763543 COMPUADD AUS 
Technical Support: 800-999-9901 
Outside U.S: 512-258-5575 

Canada: 800.387.3266 































COMPUTER DIRECT 


WE WON'T BE UNDERSOLD!* 


Now, A Complete XT® Compatible 


Computer For Under $5001! 
640K TOMHZ TURBO XT COMPUTER 
For Only NO HIDDEN COSTS - INCLUDES! 
h iBM® XT® Compatible With 
erie | $4992) eee 
I d #r Full 640K RAM, pele res) Tested 


+ Paraiiel, Serial, And Game Parts Standard 
Don't Pass Up w CoA, ee Lat Card Included WN 
wt Clock/Calendor 
The Wise Buy, 150 Watt Power Supply 
» Buy Wise Now — x 101k ey ATOSiyie Keyboard 
; tr 360K Flop, rive A trolier 
And SAVE! aK ROM 
tr Completely Assembied, Tested, And Burned ini 
tr PLUS—Free Quality Word Processor " “Ability” 


TRIPLE THE VALUE!!! 


1, We wont you to be the first to toke advantage 
of this opportunity. VIP Computer inc. has 
Computer Direct your source for the best deal 

in the countryi 









We 
Won't Be 
Undersold! 





2. if this computer foils due to workmonship or 
quality during the first year, we will reploce it. 


3. NO RISK! 30 Day Home Trial! 1! 


YIP 16 MHz* Computer 


AT® Compatible 


Includes MS-DOS 4.01 & GW BASIC 


Comes Completely Assembled & Tested 

With All These Standord Features 

© 512K, Expandable to 4 MB 
\_ © 80286/12.5 Microprocessor 
i Runs at 16 MHz* 
1.2MEG Foo a es | ) ci Turbo 8, 10, 12.8 Mhz 
P t-in Processor u oP ix BIOS 
ee ee ae aa | © High Tech Aero-Dynomic Case 
£18, 05/2, Novell, nts Compatibie — } * 101 Key Enhanced AT® Keyboard 
iO eneen Teieelonn = —s * Dual Hard/Floppy Controller 
© EMS 4.0 Sottwore Included ; © 2 Serial, Parallel & Game Ports 
© 1.2 MEG Floppy Drive 
© MGP Card 
® Built-in Math Co-processor Slot 
* 5 Device Bays - 
3 Open, 2 Closed 


JUST ARRIVED! NIP 286 


°16 Miz Thi On 
remnnenroaon  § 95 
© I XT ond AT ore registered 
Seca tt lmetranone! 
Business Machines 













1 MB 16 Mhz* 0 Wait Computer 


Here's What You Get... 



































NEW! Stote Of The Art 


<n net ‘aeonan OO 
Soft Touch Security Keypod. GE 







*16 Mhz tnrevetn oo on 
Norton Performance Rating Monitor Optional 
@ IGM. AT. and XT ore Registered Tradamarke of International Bueinese Machines Inc. Monitor Optional List $1299.95 





IMMEDIATE ANSWER We Love Our Customers 


8o00-BUY-WISE EXT. 33 COMPUTER DIRECT 
800-289-9473 EXT. 33 22292 N Pepper Rd 
Quiside Service Area coll 312 382 5U58 Barrington, IL 60010 






BEST SERVICE IN THE USA 


*¢ 90 Day bmmedicte Replacement 
© Experts ln Customer Setistection 


* Free Technical Assistance 
¢ Bulletin Beard Service 


© Fast, Lew Cost Delivery 
© Ne Credit Card Fees 


PRICE IS NOT ENOUGH! 


© 15 Dey Home Trief 
© Free Catalogs 


LOWEST PRICES EVER! 


SEAGATE 


Hard Drives & Cards 


20 MEG Holf-Height Drive Kith 


list 


Includes Cantraller 
ode 


$229" 
ST-225 


40 MEG Super Fast Drive 
§ 78°: 5 
Model 
ST-251-1 
80 MEG Hard Drive 
List 


$799 
$599%.< 
$T-4096 
20 MEG Hord Card 


$294°> 


30 MEG Hard Card 


$33 


Magnavox 8762 
Calor RGB Monitor 


List 
$399 
Model 
ST-125 


List 
95 ei, 


Magnavox EGA 
_ Monitor __ 


Prices do nol include shipping chai 
( UPS'Ground. 2rd de ight deli ‘lable ot 
Beears gre pomaly hppa UPs Ground, ody apd overt damn cre voice 


MASTERCARD 
COD 


ST-138RL{ 


| thot gives you the 


! compatibie modem, this is 





10" 180 CPS 
Printer with NLQ 


5%" DSDD Disks 
As Low As... 


5%" High Density 
Disks 


As Low As... 


ea 
t Made in the USA! + 


3%" DSDD Disks 


As Low As... 


Lots of 10 5 ¢ 
ea 


15" Carrlage 


$699°: 


The fastest printer you'll ever need. 
100% IBM® 
Compatible 
Laptop 
Computer 


95 


list 


59 ea 


No Limits - Lifetime Warrenty! 


sed unit 
wer of 
an AT® ot oniy 15ibs. With 
its built-in20 MB hard drive 
ond 1200 Baud Hoyes 


The B-300 Is o 286 


the one you've been 
walting for! 


$2 ] § List 
$2495 


100% Hayes 
Compatible 
Modems 


1200 Baud Internal 
Madem Software Included 
ss. @ $29.95 Value! 


$aq°s 
Uist $129.95 


1200 Baud External 
Fits In the palm of yaur hand 


$ 69"" List $236.90 


2400 Baud Internal 


Made in the USA! 
Madem Software included 
«». @ $29.95 Value! 


95 

$ 29 List $129.95 

2400 Baud External 
Made in the USA! 


$ 99"%%. $349.00 


Save 1°%0*On Any Product 
in Our Discount Catalog with the 
Computer Direct Credit Card 


Computer Direct, Inc. 


"We Love Our Customers" 


Call Now 800-BUY-WISE 
to Apply for the Credit Card and Get Your FREE Catalog 


® Introductory Offer - Apply Now 


Call to 
ska, Hawaii, Virgin | 


add 6.5% sales tox. Pricas and availability subject lo change withou! notice. Not responsible 


CIRCLE 246 ON READER SERVICE CARD 


lypographi 


your lowest delivered cost. We insure all shipments at no axtra cost to youl All 


ira cost. We ship to all points in the 
in Continental ‘bs. Illinois residents 
ical errors or amissions. 





ee 


Arlington Computer Products gives you the 
best prices. ..and service! 


IBM PERSONAL SYSTEM II COMPAQ 286 


DESKPRO 286 — (12 MHZ) 
1 Drive 640K, 40 MB, 
Mono Monitor 


DESKPRO 286E — (12 MHZ) 
1 Drive, 1 MG Memory, 

40 MB, VGA Card & 

Mono Monitor 


COMPAQ 
PORTABLES 
386 Model 40/100.$5599/$6895 
Portable I11 20 MB 
SLT 20/40 


COMPAQ DESK PRO 


1 Drive, 640K, 
20 MB Green or 
Amber Monitor ...........$1599 


COMPAQ 386 
386S MOD 1 
386S w/40 MB (16 MHZ) ..$2899 
386-25 w/110 MB-25 MHZ .$6449 
386-25 w/300 MB-25 MHZ .$8599 


Model 30, 286, 20 MB, w/Monitor 
| Model 502, 30 MB, w/Monitor 
Model 55SX, 30 MB, w/Monitor 
Model 60, w/44 MB end Monitor 
Port. 70/120 
Model 70, w/60 MB and Monitor 
Model 70, w/121 MB end Monitor 
Model 80, w/44 MB and Monitor 
w/Color Monitor add $250 


i ae 
{BM XT & AT.... Calf for Custom Configurations 386 w/60 MB (20 MHZ) .. $5099 


386E w/40 MB (20 MHZ) ..$4195 
386E w/100 MB 


AST PREMIUM 
286 


10 MHZ, 512K, 1 floppy. 40 MB, serial 
and parallel ports, mono monitor 


LAPTOPS 


ZENITH 
Super Sport 20MB 


Super Sport 286 20MB.... 


SAMSUNG 
$330 


10 MHZ, turbo, 
1 floppy, 640K, 20 MG, 
mono monitor 


BRAVO 


8 MHZ, 512K, 1 floppy, 20 MB, 

mono monitor TOSHIBA 
$799/$2399 $550 

12 MHZ 286, 1.2 drive, 

1 MB Ram, mono cerd, 


40 MB, mono monitor 


386C 


20 MHZ, 1 MG Memory Cache, 
1.2 floppy. 40 MB (28Ms.), 
mono monitor 


MONITORS 


NEC 


VIDEO BOARDS 


ATI EGA Wonder 800 .... $219 


DRIVES & TAPES 


Ext. 51," for PSII 

Ext. 1.2 for PSII 
Toshiba 31" 720K .... 
Toshiba 31," 1.44 
Irwin 20 MB Tepe 
Irwin 40 MB Tape 


$169 


$89 
$99 


$449 


EVEREX 
60 MB Internel 
60 MB External 
40 MB Internal 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $259 
30 MB for XT (ST238). $269 
40 MB for AT (ST251). $319 
40 MB for AT (ST251-1)$349 
80 MB for AT 


PRIAM HARD DISKS 


160 MB... . $1550 


1OMEGA 
Bernoulli Box I! 5'/," 20 MB Int. w/cerd 
Bernoulli Box II 5%/," 44 MB Int. w/card 


Dual 20 Ext. w/card. 
Dual 40 Ext. w/card... 


PLUS 


Herd Card 20 MB 


Hard Card 40 MB $649 


624989) 


Aldington 
Computer 





Passport 20 
Passport 40 


roducts . inc. 





AT! VGA Wonder .. $259 
Compaq VGA ... .. $419 
Hercules Graphics .. $179 
Hercules VGA $199 
NEC MVA 1024.... .» $899 
Orchid Pro Designer $289 
Paradise Autoswitch 480 . $189 
Peradise VGA $229 
Paradise +16 .. $269 
Paradise Professional .... $369 
Vega VRAM VGA .. 


Multisyne IA 
Multisyne IND .. 
Multisync Plus. . 

Multisyne XL 19” . 
MITSUBISHI 
EGA/Diemondscan . $349/$499 
PRINCETON 

Ultrasync 


Color/EGA 


MODEMS, FACSIMILES & DIGITIZERS 


Hayes 1200/2400 
Everex 1200/2400 
Everex 2400 External 
Everex 2400 PS II 


FOR ORDERS 4 SY: 


$289/$419 
$79/$149 


$179 


Summasketch 12x12 
Sharp FO-220 Fex 
Sharp FO-300 Fex 
Sharp FO-330 Fax 





QUOTES: 


800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


SHIPPING 312-228-9748 


TECHNICAL ASSISTANCE 312-228-1470 


iz 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! Pe 


LX 810 
$179 


FX1050 
$429 


FX 850 
$339 


LQ 510 
$319 


PRINTERS 


EPSON 
LX 810 $179 LQ 850 
$339 LQ950 
$429 LQ 1050.... 
$319 LQ 2550 


OKIDATA 


LQ 510 


Quietwriter III 
Proprinter III 
Proprinter X24E 
Proprinter XL III 
Proprinter XL24E 


HEWLETT-PACKARD 
Laserjet II 
Deskjet Plus 
Laserjet IID 


2 MG Upgrade 

4 MG Upgrade 
Plotter-in-Cartridge 
25 in 1 Font 


TOSHIBA 
321 S/L/341 S/L 


1124/1180 $329/$179 


1592/1595 ........ Piateteteereneieee $399/$455 
Laser $1399 


MEMORY LANE 


MATH CO-PROCESSORS 


80287-6MHZ/-8MHZ 
80287-70MHZ 


; ; 
EXTERNAL 5);,”~ 
FOR PSII 


$ i 


Feb Aa 9s 


$1295 


sess Toone 


“| 
- 5 #2B9B9, "~ 


v—N 
j=) 


9 for $20 
. each $6/$15 
$99/$169 


64K Ram Chips 
256K Chips/1 MG Chips .. 
256K Simms/1 MG Simms 
COMPAQ UPGRADES 
386 1MB/4MB $399/$1295 
Portable 386 1MB 
$499 
18M UPGRADES 
30-286 512K $189 
$799 


* “4 MB UPGRADE | 
FOR COMPAQ 


=o 86 


ENT Leta a 


LQ 850 
$509 


LQ 950 
$539 


LQ 1050 
$715 


LQ 2550 


SOFTWARE 


D Base III Plus/IV ........+..$399/$449 
Fastback Plus 

Framework 

Harvard Graphics 

IBM Displaywrite IV 

Lotus 123 

Microsoft Excel/Word 

Multimate Adv. !] 

R Base for DOS 

Symphony 

Ventura Desktop Publ. .......-000. $489 
Word Perfect 5.0.......ceceeeccees $219 


MULTIFUNCTION 
BOARDS 


DFI w/384K 

AST 6 Pack w/384K 
AST Rampage Plus 
AST 286-2 for PSII 
Everex PSII w/2 MG 
Orchid Tiny Turbo 
Orchid Extra 

Intel Above Board 286+ 
Inboard 386 w/adapter 
Inboard 386 P.C..............2200. $599 
Irma Board I! 

AST 5251-II+ 


Mouse Systems 
Microsoft 
Logitech 





MORE POWER... LESS DOLLARS 








$ Includes 640K, 
1 1 9 5 Monitor & 40mb 
Hard Drive 

Check Our Standard Features 
12mhz 80286 
640K Memory 
40mb Hard Disk with Controller 
High Resolution Amber Monitor 
Phoenix BIOS 
Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1.2mb Floppy Disk Drive 
5 Drive Bays 
Expansion Slots 

ecurity Lock 


Ui Se oftware 
ppmcansar tion 
200 Waite ower Supply 


Call for other partons 
64mb 22ms he Adi $400 





J 80mb 28ms Drive Add:$400 
| CGA Color Add:$170 
1 EGA Color Add:$350 
1 16 Bit VGA Color Add:$450 





_ BASTDATA 


Personal Computers 


If you're concerned that our price is too little 
to pay for a complete new computer system, 
we'll give you 30 days to change your mind, 


$ Includes 1mb 

1 5O5 Ram, Monitor & 
40mb Hard Drive 

Check Our Standard Features 

16mhz 80286 

imb WETOY 

40mb Hard Disk with Controller 

High Resolution Amber Monitor 

Phoenix BIOS 

Monochrome Graphics Card 

101 Key Enhanced 

Keyboard with tactile click 

Parallel & Serial Ports 

Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 


sooo k Lock } 

200 Watt Power enh 

Call for other options 
OPTIONS 


64mb 22ms Drive Add:$200 
80mb 28ms Drive Add:$400 
CGA Color Add:$170 
EGA Culor Add:$350 
16 Bit VGA Color Add:$450 


ee ¢#e# 8 8 08 @ 





When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
-| fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
‘| that's 
You get guaranteed compatibility. You 
_| get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 


large 


thoroughly satisfied within 30 days of 

having on your desk, we'll refund the 

| purchase price (excludes shipping). 
What's the catch? We don't include 

MS-DOS, that's $79 extra. 


PASTWDATA 3862 
$1995 


64mb 22ms Drive 
‘|80mb 28ms Drive 
CGA Color 
‘} EGA Color 
116 Bit VGA Color 





ready to run right out of the box. 


inventory. And if you are not 


Includes 1mb 
Ram, Monitor & 
40mb Hard Drive. 


Check Our Standard Features 


20mhz 80386 

imb Memo 

40mb Hard Disk with Controller 

High Resolution Amber Monitor 

Phoenix BIOS 

101 Key Enhanced 

Keyboard with tactile click 

Parallel & Serial Ports 

Clock Calendar 

1.2mb Floppy Disk Drive 

5 Drive Bays 

8 Expansion Slots 

Security Lock 

80387 Coprocessor Option 

200 Watt Power Sup 

Tower & 25mhz Options 
OPTIONS 

Add:$200 

Add:$400 

Add:$170 

Add:$350 

Add:$450 








About Options: At FastMicro, we know that a low price on aj 
computer means nothing if it costs a small fortune to outfit it the 
way you want. That's why we offer hundreds of products to 
1 enhance your new system. Take a look at our listing of products 
onthe neXt page to really appreciatc how much you can save when 
you purchase a FastData computer system. We will be glad to 
inte ate any of these fine products into your new system for you. 
‘astData, our commitment is to quality. 











1-800-441- FAST 


a 





PRINTERS 
ALPS 


Allegro 24 
Citizen 
Diconix 

150 Plus 
Epson 
Fujitsu 

DL3400 
NEC 


P2200 
P5200 
P5300 
LC890 
Okidata 
182 Turbo 
320 (IBM) 
390 (IBM) 
393 (18M) 
Panasonic 
KXP1180 
KXP1191 
KXP1124 
KXP1595 
KXP1524 
KXP4450 
Star 
NX1000 
NX2400 
Toshiba 
P321SL 
P341SL 
P351SX 


LAPTOPS 
Megahertz Modems 
2400B Most Toshiba 
2400B NEC, Epson 
Mitsubishi or Zenith 
Mitsubishi 
NEC MultiSpeed's 
Toshiba 
T1000 
T1000 768k Card 
T1200F 
T1200FB Backlit 
T1200HB Backlit 
T1600 


T5200/100mb 


Database 
Clipper 
DataEase 
dBase IV 
dBXL Diamond 
Foxbase Plus 
Paradox 3.0 
Q&A 


RapidFile 
Rbase for DOS 
Reflex 


Desktop Publishing 


Byline 

GEM Desktop Pub. 
Pagemaker 
PFS:First Publisher 
Publisher's Paintbrush 


Ventura 


Financial 
Bedford Integr. Acct. 
Computer Assoc. BPI 
AC 3.0 


D : 

DAC Payroll 3.0 

Dollars & Sense 

Managing Your Mone 

Peachtree Complete 
Graphics 

Corel Draw 

Deluxe Paint Il 

First Graphics 

Freelance Plus 

GEM Artline 

Generic Cadd Level 3 

Harvard Graphics 

Perspective Jr. 


1349 
1449 
1949 


HARDWARE 


309 | 
Call | ATI 
2400 ETC Int. 
319 | VGA Wonder 256 
Call | VGA Wonder 512 
‘Everex 
519 


1200B Int Modem 

2400B Int Modem 
309 _VGA 16 bit 256K 
495 Genoa 


650 | Super EGA Hi-Res 


Super VGA #5300 


Call 
"Super VGA #5400 


225 FastData (satisfaction gauranteed) 8 


335 | 2400B Int. Modem 


469 | CGA or MGP Card 


999 Super EGA Card 


BOARDS 


149 
265 
319 


59 
119 
249 


165 


249 N 


319 


39 
109 


Parallel/Serial/Game Card 39 
175 XT 1.44 Floppy Controller 33 


Hercules Graphic Card + 


Intel 
8087-2 
| 80287-10 
80387-20 
‘Orchid 
ProDesigner 
ProDesigner Plus 
Tiny Turbo 286 
Paradise 
Autoswitch 480 
Plus 
VGA Plus 16 
VGA Professional 


169 


119 
219 
379 


269 
369 
205 


159 
219 
239 
359 


Practical Peripherais 


1200B Int Modem 
2400B Int Modem 
189 Prometheus 
Call 


Call 


59 
129 


Promodem 1200B Int. 49 
Promodem 24008B Int. 99 


Promodem 2400G Ext. 88 


639 The Complete PC 
259 


USRobotics 
Call 


Answering Machine 
Hand Scanner 400 


1200 Baud Internal 
2400 Baud Internal 
5495 2400 Baud External 


209 
139 


69 
119 





S10) A= 


399) 
449) 
439) First Choice 
129| Works 

185| Windows 286 
419) Windows 386 


197 Mice 


Integrated 


179) Keytronics Professional 


439) Logitech C7 Serial 


159) Logitech HiRes C9 Bus 
Logitech HiRes C9 Serial 

175 Microsoft Serial or Bus 

159 Microsoft W/ Windows 286 


479 OmniMouse Serial 


69) PC Mouse II Serial or Bus 
149 Power Protection 


Call) Curtis. Ruby Plus 
Datasheild 100 


Programming 


133) 
Call| Macro Assembler 


53) Norton Guides (Specify) 
53| Turbo Assembler/Debugger 


Call| Turbo Basic 
113! Turbo C 2.0 
139 Turbo Pascal 5.0 
Quick Basic 

Call) Quick C 

67) Quick Pascal 
Call 
329 Allways 
269 Excel 
149 Lotus 
258) Lucid 3-D 


Spreadsheets 
9 Q&AWrite 





5 Princeton 


ICRO HAS IT ALL! 
CALL OUR TOLL-FREE ORDER LINE: | -800-441 ™ FAST 







i 

Fast Write VGA 

Vega Deluxe 

on VGA 

V-RAM VGA 

MONITORS 

Magnavox 

7BM749 VGA White 

9CM082 VGA 
Mitsubishi 
1410 EGA 
Diamond Scan 1381 
EC 


Toshiba T1000 


5639 |p 


The T1000) is the perfect 
second PC! It comes with 
$12K of Ram, a 720K 
floppy drive, a 
supertwist LCD ¢ 
screcnand MS-DOS “’s, 
in ROM! All this ina 
battery-powered 7 pound package. 
A 768K Ram card is just $269 and can be set as 
base, expanded, or a non-volitile Ram disk. 


WordPerfect 5.0 


$215 


wordPenlech, | 
ya 
























Multisyne 2a 
Multisyne 3d 


Max15 
Ultrasyne 12" 
Ultrasyne 14" 
Ultra 16 
Seiko CM1430 
Son 
1302 Multiscan 
1304 Multiscan 
Zenith 1490 


DISK DRIVES 

Colorado 

Jumbo 40-4120mb Int. Tape 
Miniscribe 

40MB XT Kit #8450 

40MB AT #3650 

71MB AT #3085 
Mitsubishi 

60MB AT MR535 
Seagate 

20MB XT Kit #225 

30MB XT Kit #238 

40MB AT #251-1 

65MB AT #277R-1 

80MB AT #296N w: scsi Adapt 

80MB AT #4096 
"SEO eI 

Opp 

720K 3.5° Ho py 

1.2MB 5.25" Floppy 

1.44MB 3.5" Ble vu 
Call On Non-Listed Items 






The most popular word 
| processor is now even 

better thanever! Version 
= 5.0 adds multiple font 
| support, graphics inte- 

gration, page preview 
a and = much = more. 
WordPerfect 5.0 still retains its feel 
and ease of use that made it #1. Combine this with 
the best support in the industry and you can't lose. 


FoxBASE+ 
$4 85 i 


FoxBasc+ 2.10 is simply 
the fastest dBASE com- 
patible database software [Ey 
available. FoxBase+ also 
adds many enhancements 
to the dBASE language. 
And it’s user-friendly too, 
its FoxCentral uses pull- r 
down and pop-up menus and you can perform 
every important database operation without pro- 
gramming! There are even LAN, runtime, and 
386 versions available. 


FastWrite VGA 
by Video Seven 






eS 


Utilities 

CoreFast 
Carbon Copy Plus 
Desklink 
Desqview 
Desqview 386 
Direct Access 
Fastback Plus 
Formtool 
Formfiller 
Laplink Plus 
Laplink Ill 
MS-Dos 4.01 
Mace Utilities 
Norton Advanced 
PC Tools Deluxe 
ProComm Plus 
SideKick Plus 
Sideways 
Super PC Kwik 
XTree Pro 

Word Processors 
Ami 


GEM First Word Plus 
Grammatik III 
Manuscript 
Multimate Adv. II 
Professional Write 
Rightwriter 

Sprint 


ee us 
ae oe 
eam 
for today's high resolution monitors. Its proprie- 
tary technology incorporates high speed data 
paths to reduce access to memory and sixteen bit 
connector enhances performance even further. It 
does a maximum of 800x600 resolution on your 


muitisync-type monitor and is gauranteed VGA 
hardware AND software compatible. 


The FastWrite is the fast solution 2 







ILLKMS: No Charge for Visa or MasterCard, 
Shipping & handling charge: 3% (Min. $4). Prod- 
uct warranties, offers & claims are handled by the 
manufacturer. DOA's repaired or replaced at our 
option. Unopened retums get full refund. All 
opencd retums are subject to 15% restocking fee. 
FastData products have a 30-day satisfaction gau- 
rantee. Cail for return authorization (RA) number 
first. No returns on used items. Shipping is not 
refundable. Sorry. no COD’s. Personal/company 
checks delay shipping. Compatibility is not guar- 
anteed. APO's add $15 per box. Prices/availablity 
subject to change. AZ orders add 6.7% tax. For 
ons rolection, we check for stolen credit cards. 
ew Mailing Address: 
3655 E. LaSalle St., Phoenix, AZ 85040 
Fo place orders call; 800-441-3278 


Hut _cusbwener seprive call: 602-437-8075 


Word 5.0 

Word Perfect 

Word Perfect Library 
WordStar Prof. 5.5 





CIRCLE 352 ON READER SERVICE CARD 


HOURS: 

7 AM to 7 PM Monday-Friday 
8 AM to 2 PM Saturday 

Call on Sunday 



























Se 













Visa, MasterCard, Discover 
and American Express 
Accepted. 


lg ng vy | 
CV ot 





COMPAQ IBM 1% C 
onsultant 
International Laptop SLT 286 55 SX Portable Mod 70 
Orders A 20/40 Mb 30/60 Mb 120 Mb Disk and Reseller 
$3725!$4225 $2795/$3050 Accrual Program 
Specialty $5795 ap 
($52,485 paid in 1988) 
IBM PS/2 MULTISYNCGS ... ........... . $249 SOFTWARE 1BM 
Model oratcagl $1250 PACKARD BELL Amber/Green..... .. $85 Aldus Pagemaker ................. $459 Duickwriter $1079 
Model 30—2B6 20 Mb Disk $1795 COMPAQ DOS 3.31/4.0 ... $89/110 Duletwriter Ill... 0... $1125 
Model 55SX—30 Mb Disk . ... COLOR/EGA MONITORS dBase IV $455 Proptinter X24e. $615 
Model 55SX—60 Mp Disk... IBM PS/2 8512 . oo... $435 Displayirite V2. a oe $299 Proprinter XL 24e $810 
Model 60—44 ie DISK ee... PGS UltraSync . fe le tee OU IBM 13/4101). eee $90/110 Proprinter Ill XL. toe. $645 
Mode! 70—60 Mb Disk... SAMSUNG RGB... +... $245 16M DS/2 Standard 1. cee $255 NEC 
Portable 70—60/120 Mb Disk x Smartscan 735 ........ Seer S020 M OS/2 Extended 1.1 $595 P2200 170/55 24 Wire $339 
Mode 70-120 Mb Disk 20 Mee at $5150 ZENITH 1390. . . $405 Lows ies v 2.01/3.0......... $310/330 5200 $507 
jodel - lb Disk 25 MI otus Symphony.................. $420 fF pssqg ‘’ ; 
Model 75—35 MHz... - SCall VGA/CAD MONITORS MicroSoft Windows 286/986 |... $73/135 reso 400140078 etree 
Model 80—70 Mb Disk. ..... $4800 CDMPAD AGCM Monitor $1399 MicroSoft Excell.................. $290 oO me 
Model 80—115 Mb Disk. ...... $5900 CDMPAQ VGA Color ............. $520 MicroSoft Word/Work.......... $220/110 kidata 
Model 90-30 MHz............ .. $Call Hitachi HM4119.......... $2950 Multimate Advantage 2........... . $259 ML 172P.. ........... - $210 
100% IBM Internals 18M PS/2 8513. ........... $515 Norton Advanced Utilities 4.5 ........ $85 ML182 Turbo....... cata .a'vietatie $200 
COMPAQ IBM PS/2 8514.0... $1150 Paradox 3.0............0.60000, $418 Eat vite ness $365/477 
MITSUBISHI 6905....... $2310 | PRS FRSHEUDE......... See oe eee ae - SAGAI635 
NEC MultiSync XL... q2050 OMG a. ea $34 393/393 Color ..... $980/1089 
Sebespome ibiioue caress | MME OES SERED | Seng | a : 
alt Os ultiSyne te . $519/ fentura Publishin $43 1 cps. .. $1 
aaa woe Mb. 5 peices PACKARD BELL... .......... .. $349 | Word Pertect5.0................ $225 KX 1191 | 240/48 cps . $235 
386/25 110 Mbv300 Mb... s6950/8900 | ZENITH 1490........ ve Er LASER PRINTERS KX 1802: 10/98 os oe 
Portable Ill Model 20.... .. .... $3400 NOVELL NETWORK 25-in-1 Font .. F ee ie KX 1595 240/51 cps ge $429 
Portable III Model 40.... .... ... $4050 HYUNDAI Diskless Workstati $631 HP DeskJet PMS so ccsia sca Sees KX 1524 240/80 cps... eall $540 
Portable 386 Model 40........ $5200 WESTERN OIGITAL Node AN cia HP Laser det IllI0 with $ s615098 BB > Tae 
Portable 386 Model 110...... . .. $6800 WoWed Dt et weal Scaniet Plus with/IF sie) To 
Laptop SLT 286 20/40 . $3725/4225 W Ee ee ace NEC LC890......... $3150 Expresswiiter 301/311... $333/410 
100% COMPAO Internals pieces Starter Kit, 4 Users. . rae PAN oie Keaaso $1375 Eckl: Rtedea ties 
TOSHIBA LAPTOPS NOVELL 266 Software V.215... $2100 | TOSHIBAPageLaser 12-8... $2409 ei EP ect 7s 
T1000. _.,.. $665 | NOVELL SFT Level Il V.2.15..... $3200 PLOTTERS/SCANNERS, ETC. Miicaa oat 
T1200FB/HB _ $1495/1999 | ARCNETPSI10..... ...... -. $495 | catcomp Sc ee ee 
T1600 20/40 Mb Disk... . $3250/3650 | ARCNETPCI20...... $165 | HP Plotter 7440A/7475A 965/139 BMP 5250 Emulation ..... $575 
73100/20e............ . s+. $2800 ARCNET PC260 ee $235 HP Plotter 7550 "$2920 | ame mo 3270 Emulation .. .. pes 
T3200 40 Mb Disk .... . .. .. $3400 1 emet Card .. .... - $825) ciachatch 199 19/4918 Ge ot} 2 ga othegioinam 
Pee ADM ek ick. suieeree | NEZooDEMomet Gard. «Sage f Sumasketch 12x<12/12x 18... . $975/630 ] us ROBOTICS 1200 Int $100 
75200 40 Mb/100 Mb $4900/5350 | ARCNET Passive Hub... ......... $90 PRINTERS US ROBOTICS 2400 Int ...... $159 
ZENITH LAPTOPS* ARCNET Active Hub... .. . . . Diconix ne ae sunset pase fe 
Minisport... SECM (fe leaned aa 150P/150 Plus ... . $301/333 [HAYES 2400 Ext... $419 
Supersport Mod 2. . $1525 Novell trained & Epson HAYES 24008 w/SCil Int... .. .. $418 
Senet Mod 2 D0 Ries cerns e 265 Ne Fx 850 260/84 cps... $345 EVEREX 1200 w/SW _ $75 
uperso BEM 40 $2975/3425 
rbosport 386 Mi y Modem $505¢ TERMINALS Pa ee $510 | EVEREX 2400 Invext....$197/195 
Up to $500 Rebate (BM 3196. $1050 LO 850 264/88 cps... $510 MULTIF Ti 
DISK DRIVES IBM 3197 Mono/Color. . $1650/1750 LO 1050 264/88 cps... $730 AST a — on ets: 
: WYSE 50 Amber or Green .. $370 LD2550 400/133 cps ... $929 AST Ad for PS/2 
ae dl $259 | WYSE 60 Amber or Green :: .. $205 | LX 810 30/180 cps... 18198 GOMPAD TNE Menon akin Stl 
| aes 
SEAGATE 40 Mb on xT. $366 WYSE 85) si. nese 2 $394 DFX 5000 533/80 cps. . 7 "$1399 coed = — ale ae $2050 
SEAGATE 40 Mo ST 251-1. . emory 386S/Portable 
ae 5200 mmm CIRCLE 295 ON READER SERVICE CARD COMPAO1MbSLT.... . ..... $625 
Wet ee of POney Ai ee ge 18M i486 Addon... . $3000 
PROCDM Ext 5.25° for PS/2.. — 
COMPAO 1.44 1/3HT......... $195 “ Bea ” VIDEO BOARDS 
Card Drives We Will t Any Price”. . . Dick ATI VGA Wonder 256K/512K 319/419 
PLUS 20 eee Mb Hard Card . $535/647 Cc th Ie $1049 
PROCDM 20Mb............ $379 MPAD AG Me B c $425 
PROCDM 30 Mb/a0 ee. $429/519 COMPADVDU............ ... $145 
PROCDM 45 Mb forPS/2.... . $795 In Illinois Call. . . CDMPAO VGA .................. $419 
MAYNARD20Mb. $Call GENDA 5400... - $409 
FAX GENOA Super Hi Res BOOXE00 . . $175 
; GENOA Super VGA . .. $310 
retell ne vs fe PARADISE Auto Switch-480._. $195 
SHARP Fozzt/rosso * $050/1189 SALES AND QUOTES (Outside Iilincls): 1-800-634-8215 PARAOISE VGA Plus/VGA 16... 295/301 
SHARP FO500 . $1400 SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170" RP MonoGraphics . $69 
TDSHIBA 3010... .....  . $1275 -A-FAX: 1-312-325-4969" 
TOSHIBA T3010... $1048 Soe es d —_ ian CHIPS 
TDSHIBA T3300 ... ; $1199 ¢ Ali manufacturer's warranties are =» Prices subject to availability and inte 
TOSHIBA T3700 . $1500 good through RP Systems™ change without notice. AT aga etd balls 
cANOW Pc32 0 sso [e 129 APR Lease avaiable. * Prices reflect 3% cash discount. 80387-16/20/25/SX.._ $359/445/575/329 
: e ‘, ‘ 
CANON PC6RE - $1000 ° Over 4000 products available e Next day delivery available for as ACCESSORIES 
CANDN PC7.. . $1210 little as $8. A8 Switchbox.... ... .. $40 
Toners... $70-120 with $6,000,000.00 Inventory In CA P15 Power Director. "$100 
TAPE stock. ¢ Wire transfer accepted. Kensington Masterpiece Plus = 0 
IBM 6157 for PS/2 . . $1350 ¢ IBM AS/400 processes your order —» Fraud aggressively prosecuted. ergy eae } 
IRWIN 40 Mb Int/Ext ...... $465 within minutes of rece 99 yp Printer Cable 6/10'/20° . $20/25/60 
MAYNARD 60 Mb XT/AT Int/Ext $675/881 E ¢ Restocking charge on retums. 6 Dutlet Surge Protector . .. .., $25 
MAYNARD 60 Mo for PS/2 $899 re emeee  mal UE ¢ Educational P.0's welcome. MICE 
MOUNTAIN 60 Mb $1199 Stock orders placed by 4:00 PM ae : (eearcH Chinn a 
MONOCHROME MONITORS shipped same day. * Corporate terms available. LOGITECH PS/2 ee 
AMOEK 410A : $145 Credit cards charged upon ship- ¢ Prepay and deduct 1%. LOGITECH C7 Serial ... . $69 
COMPAQ Mono Amber/Green . $210 ment only. LOGITECH C9 HiRes....... _ $85 
CDMPAD VGA Mono... .. $210 Microsoft Mouse with ent lee SANS 
IBMPS/2B503. .. $200 “As of November 11, 1989 area code will be changed to 708. IBM Mouse ; -. $85 


Mail Order Electronics - Worldwide 


ameco 


ELECTRONICS 


DFi Scanner 
ind Mi ii 
and Mice ag 


Scanner only: LF 





— QUALITY PRODUCTS 
COMPETITIVE PRICING 
PROMPT DELIVERY— 


3.5" and 5.25" 
Fioppy Disk 
Drives 











NEW! Muttiscan 
Monitor & VGA 
Card Package! 


JE2056 Package 


IBM Compatible Display 
Monitors & Packages 


sIBMPOXTIAT .! 


JE1059 M5154 EGA Monitor & EGA Card som. $459.95, 
and Graphics Programs JE2058 15157 Muttiscan Monitor & VGA Card $609.95 ae 
*4000P) HES00 Pictured JE2060 1TM5156 VGA Monitor & VGA Card ....... $529.95 ae { Sony 

HS3000 scanner «0006 $189.95 Display Monitors ; MPF11 3.5" 720K» intemal Floppy Drve $69.95 
DMS200 serial Mouse .. $39.95 AMBER 12° Amber Monochrome... SMK 5.28" instalizbon Kit w Faceplate ..... $14.95 


maar rer sri HDS55H_ 14° AGB 640 Toshiba 
Also Avaiiabiet X 2A0 sessseee 
M9070S 16" Mutiscan Monitor 1280 x 800. SEOKU is Bit eielevoret er 5108-95 


TM5154 14° EGA 720 x 350... FD55B ese a ss 
TM5156 14° VGA 720 x 480.. 


FDSSG 5 25° §.2hb Hatt Height 1... $119.95 
TM5157 147 Muttiscan 800 x 600 .. 


GM1468 14° Fiat Paper White Monochrome. 
GM1489 14° Fiat Screen Amber Monochrome «$109.95 


MPF11 Pictured 
ideal for OTP 


woe $99.95 
-- $249.95 


Intel Products 


By 
BLESS 





, GC1500 VGA Card 
CB8000 Pictured 
CBB000 Comectoriee ss $749.95 


Coprocessor 


CB6010 Modern Option .. 
1B1200 
wiIMB RAN 


piteiee hE aia 
Aa Boo 28. "$499.95 


PLUS Mul-board w 512 RAM 


Call or Write 
Today 
for a FREE 
80-Page Catalog 
——-24-Hour—— 
Order Hotline.-- 


(415) 592-8097 


Quadram FAX Board 





EELitLELEEEEEEEELEA| 


7 


Jameco DB25 & 
Centronics Switch Boxes 


Seikosha 9-Pin Dot 
Matrix Printer 


Data Technology 
30Mb Hard Disk Card 


*AILPins Switched —_ Stee 
“Long-lite Operation Sie 
* Goid Plated Female = ] 
Connectors : 1 


JE170 Pictured 


PartNo, Description __Prine_ 
YE1170 625-pin AB Swiich $22.95 
JE1171 De28-pn ABC Smitch ...$27.95 
JE1172 Ds25-pn ABCD Swrich $29.95 
YE1173 Con 36-pn AG Swich.... $24.95 
JE1174 cen 26 on WOC Switch $27.95 





RIX EGA and VGA Paint 


Bert No, Description —_ Price 
EGAP Ea Paint Program... $79.95 
VGAP va Paint Program $119.95 


Dynamic RAMs 
4164-150 — 65.536x1 (1508) 
41256-100 262.1441 (100n2)... 
41255-120 262 144x1 (12 
41256-1580 _262,14421 (150ns 
511000P-10 1 040 575x1 (100n: 
ST1000P-80 1.648,.576x1 (00s). 


1355 Shoreway Road 
Belmont, CA 94002 


24 Hour Order Hotline (413) 592-8097 once 
FAX's (415) 992-2503 o (415) 598-2664 

‘elax 1 ~ Ans lameco Bimt 
Data Sheets - 50¢ each = 
Send $2 00 Postage tor s FREE &0-Page Catalog 


1989 Jameco feet tronics 19 88 
JBM 1s a regrstered tradamark of 
Internabonal Business Machines 


acripiion _Price 
SP2000 bot Mains Prnver...$199.95 


PRI Reciacement Prater Ripbon. 


tor IBM PC/XT/AT, 306 or Compatibles 
PartNo,  Oeacriation _Price 
CATA CAT Trainable OCR... $180.95 
EASY 'WOROSTAR EASY 
Word Processing ...-.. $39.95 
QAPLUS DiagSoft Diagnostic ..... $80.95 


SPINR = SpinRite Hard Disk 


Ralanmatter oo. $59 95 


V20 & Math Coprocessors 
UPD70108-5 (snrtz) v20 (Repinces 0000) ....$5.25 
UPD7O1N8-8 (aoHz) vz20 (Replaces 808a/2) .$4.95 


9087-2 PCT Comp. (0MHZ) ...000.$129.95 
80287-10 AT Comp (10MHz) $239.95 
80387-16 386 Comp. (16M#Ht2). 

90287-20 
















Mat Order Electronics Wertewite i | 


ameco 


« [BM PC/XT Compatible + Selt-contained 
hard disk sub-system « Low-level formatied 
+ Easy installation « Self-booting * Low pow- 
er consumpton * One- Year Warranty 


SAI0. .ccscceorereeeeees $379.95 


|_ Sim se 


MMC 


Computer Keyboards 
Kor IBM PC/XT/AT and Compatibles 


JE2015 84-Key Standard AT Style Layout ...vsessee ose 
JE1016 101-Key Enhanced Layout with 12 Function Keys ... 
| JE2016 111-Key Enhanced Layout with Solar Powered Calculator. 
Rew! 10a-Rey Enivanced Layour Win Tracnoan (200 DPT Hesonnion, 


(May vay: 


© 18M PC/XT/AT Compatible + Back-up 40Mb 
in 40 minutes « Back-up 60 to 120Mb with ex: 
tended tapes and data compression software 
DUJ10 soMw Tape Back-Up wTape $299.95 
TBS 40Mb Tape Cartridge veeweerneer $24.05 











$25.00 Minimum Order - U.S. Funde Only 
CA Residents Add 6%, 6.5% or 7% Sates Tax 
Shipping - Add 5% plus $1.50 Insurance 
according to weight and shipping Ue ed 
‘'erms Prices subject to change without not 
We are not fie rites for apart eto 
We rerio uD 0 averabiity and peor sale 
mS, 0 avai a i 
Products pictured may only be representative 
bst of termsywarranties 18 available upon request 


24-Hour Order Hotline (415) 592-8097 « The Following Phone Lines Are Available From 7AM - 5PM P.S.T.: 


« Customer Service (415) 592-6121 « Technical Assistance (415) 592-99: 
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« Credit Department (415) 592-9983 « All Other Inquirias (415) 592-7108 


gEmesan 


2 














SAMSUNG 


ae ct 

5 50 

99495 1818 ae 
1425 00 amas 
2033 $9 

2498 01 2760.00 


$-3000. 477/10 MHz 
$330.4 7710 MHz 1 Floppy 


AST speciats 
CALL COW™ MDL 3S0C . IN 


MDL 70 STOCK 
MOL 149 “FORALL MOL 31SIC_ & READY 


MOL 3000: 
MOL ane PRICING MOL 36633 "Ca 
WORKSTATIONS 
AST 105% 
bas Neen oh 


AST Bravo 


ALL AST 
ohana 
IN STOCK 
SAMSUNG PC TERMINAL 286, $1054.50 
EARTHSTATION V40 or 286 Arcnet or Ethamet CALL 
PACKARD Bilt 


PB1000, 12 MHe . $1218.70 POCO, 12 MHz 





‘SH198.86 


P8000, 16 MHz. $1368.70 





5341 PORT || MOL? ” 4686.40 











130571853 PORT I MDL 4 | 2687 42 
Bone’ pee Palate g oe 
3868 MDL 20 278342 PORT 
3668 MOL 4) 309284 PORT 
TOSHIBA 
T1900 $657 95 
11200. 2 Dive. 1455.76 Tai00 
Tatooe” M9 283858 Teo00 Go Meg _ S97sso 
T3200 350028 CALL FO ACCESSORIES 
WYSE 
MOL 2108 $1921.30 
MOL 2112 
Minisport NEw! 
Supersport 88. 2 01/20 Meg CALL CDW" 
‘Supersport 286 20/40 Meg FOR LOWEST 
Turbosport 386 40 Meg ZENITH LAPTOP 
Furbosport 386 40 Meg / wimodem 
2248 12MHz DESKTOPS 
2.206LF t 
Z 386 25 
2396 33 
“WYSE 50y 
WYSE 85 
WYSE 99GT _.. 
1023 S3745.38 12x 12. 1 
1043 GATTI5 12% 19. 71910 
1044 B81506 36x46 1 
KURTA 
121281 $34906 96x48 $2801.53 
42x17. W835 4 Biter 











Pepaanee abr i MP 









fom £ rf la¥ rat ye yw AAH? 
- Ai’, f* 
= 
« € y 


Comes Ready to Use with 8 30 tl 
Hard Drive Loaded with the ae 
Foliowing Sofiware Menu Magic 
Home Accountant Sxlehick Window 
Works Bortand Quattro 


—=® COW pice $849.5 53 


ABO-S1ba00 for Goto Coton. Skt oe mane Mano 


COW™LETS YOU BRING THE :: 
FAMOUS EMERSON EC800 
BUSINESS MACHINE HOME intel 






































INTEL Abave Board Pius 


INTER Inboard 386: PC 





















INTEL Veual Edge 
INTEL Cannect Co-procestor 
™ . 
ay MATH COPROCESSORS 
é, Ss INTEL 60287 8 ... $206 55 
Ie iH . INTEL 80287 10 223.55 
; & i q INTEL 90387 19 389 60 
: INTEL 80387 20 390.95 
é. S KY INTEL 80387 25 541 92 
INTEL 00972 $119.00 INTEL 80387 SX 362.82 
4 } INTEL 80873 9520 INTEL 80387 33 575.20 
pi ° q 7-6. I eh 50 
*, AND SERV CES YOu BETTER INTEL 80287-6 137.30 INTEL 00C86 398. 
EPSON SOFTWARE STANTEA KITS: 
CALL EPSON Level 296 Staner Ka, 4 Users $42.90 | WORDPERFECTS 0525/35 . $22980/ 238.00 
he Gut (Bes > “Mopers Est Level 206 Starier Kit, 8 Users ‘998.98 | ASHTON TATE dBase Ills | dBase (V 426.00 476.10 
FXESO.. . FORBEST 41050 READY VELL 286 Sottwate V2 15 1839.65 j 268.12 
FX1050 PRICE EVER 102550 TOSHP NOVELL SFT Netware V.215 2908.50 33995 
COW stocks ol cut sheet feeders and NOVELL NETPRO. 1120.50 00 1982.20 
NEC nrewice cos ered a 
2200 . P5300 $885.53 | MICROSOFT Excel / Windows 386... .262.50/ 129 05 
P5200 503.12 POEOXL 1030.24 AHCNET °C110 LANboard PS. MERIDIAN Carbon Copy 11937 
BIBSINIK by KODAK JARCNET PC130 LANooard SYMANTEC O&A — 81740 
S908.17 | i 198.50 | SOFTWARE PUB Harvard ph 2747t 
hen TOSHIBA NTIATEAT | SSGNET SMG 1g ed Fla Serves Board 437.55 | XEROX Ventura Sofware Version 20 73.00 
|ARCNET SMC 16-64 Workstanon 259.25 7 
ma $450.95 Expresowrter 311. $377 19 JETHEANET (NE 1000) 298.90 | | 
El see ees Rare aires «ETHERNET. Pus Board (or 206) (NPGOO) $35.38 
G.NET 2ees2 | cow~ Mono Cards wi $20.00 89.00 
NOVELL NI 304.15 Hercules Cot Taare Cards wi? 146.167 17988 
SSBB Ns 1-09 $0847 CONRAD 16 Pot Hub 314.25, T Monochrome Mondor 
734050 HR40..... . 82912 THOMAS CONRAD @ Pon Hub. Saws | AMDER TOA 1280 1499967878 
{Etheenet 90.50 | COMPAD Mono! VGA Moro 187.00/ 209.85 
r 2 ‘ 
$234.49 ML 321 $479.28 SAUL = eli 
et alan opt 2 eens NEC Moroganh wares 
4 A a PGS MAX Ze MAX 15 “439.40; 230.20 
"29 68 ML 393Colr 106780. PSC Be cree rea 
EVEREX 12008 / 24008 $9790) 184 15 OR GRAPHIC 6 
tes Re sis ~ ABS TEL 20 eras eee (OM PS2 8512 $490 40 
1180 © 19395 1524 - 36210 INTEL 2400 Exiemat “V7e84 BM PS2 6513 540.20 
1191 ALL vs S Ss HAYES SAMSUNG RGB C 199 00 
LASER PRINTERS, HAVES 1200. grasp 300 savas MAGNAVOX 8762 250.05 
BROTHER Ht 178 co 269.20 2a00PS2 “3715 G R 
HP LasorJot Model? 1 weoeas!27445 2400" 416.08 Personal Modem. 10970 - - 
Recomm Boe oo VGA & EGA MONITORS 
PACIFIC DATA25 11 Sage 26388 Couner 1200 $278.80 1200 External $128.19 conpag VGA Montor ssa. 
TOSHIBA Page Lasor 12...  2a70.50 rer2eo 27960 2008 10970 TAGNAVOX SEGA oCHOE2 ” ~ ge8.an ‘arose 
on 14400 HST iets ~— Neereics ioc 1410, aoe 
FE LGMEGAHERTZ CORPORATION i acer, 2000 40 
2400 for ZENITH $167.10 120D‘rCONFRQSLT SzBE0 ridley _ , 
cipeodinn Knowledge 2400 forNEC 225.88 2400 or TOSHIBA 143.74 Rec hmeye aheN 3D Nall ote 
* On Time Delivery a E 2 GE | 
* Frequent Buyers Program AMERICAN 
AME 1200Vx 9114S AME S20ES $977.48 
VE oS xT 25772 AME- 699.19 
32162 
FLOPPIES, DRIVES & TAPES @etaSniaa 
2 $445 29 ' U2 29 
’ 5 1 500 Wall $655.05 SS700+ 5787.20 
a, Tapa Ta SOR DO at 625.56 1200 Wan 96275 
s ert coaez $100 5055 8 Outlet Surge 278s 
1990.25 | $92 80 Durant Technologies, tne. 
181940 © BPS 300, $390.10 BPS $50 $409.86 
398.10 '59920 —_BPS.500 465.11 BPS-1200...  GE268 ADE 7 VRAM VGA aes 
388.80 \ mee “3 x = Risa EGA DISPLAY CARDS 
Bc-45 aso 4 
colin Simo “ee (OS, SE Soemtcanemmres mee 
fons5 BC 2000 1179.30 LC 1800 10850 VIDEO 7 Vega Dotuxe 21978 
D $527 44 DAIE MONITORS 
CLUS DEVELOPMENT 40 Mag 66055 94995 A-B Sentching Box (Paralel or Sena?) _—— sagas MITSL eee 19 Inch int 
x (Parabel or Sen 5 0 
SYSGEN 5 25 Eu Fl 22528 BASF SPackof 100300 wCaso- 2900 MITSUBISH 39051 60K 1835 62 
WELTEC §.25 Extemal 307.77) INTELLICOM Long Link 12970 © MITSUBISHI 390580K 
iniScribe KENSINGTON Mi 99.00 SIGMA Laserviow 
ami en! Cae 
KENSINGTON Masterpace Pas, 123.40 
MIN-6425, $239.40 MIN 3005 $72040  KEYTRONICS 5151 16M or ATET. 13305  METHEUS 1106 ... 
MIN 8438... .. 29985 MIN-6065. $99.52 TRONIC 8495 ¢ oa _ 
MIN 3053. 599 95 eee wn sa% mz 3 
SB Seagate <—. 5900 [gare ca sr 52 
SEAGATE 20Meg $26558 SEAGATE 4096 90. 559.95 * 0 “7 
SEAGATE 30Meg 279.32 NES i 
STORAGE DIMENSION Cores. ry ayerom swe | 
150 Mog, $1899.00 320 Mog Internal $2317.86 | Mouse SYSTEMS (Sena! Veron) 9955 
20 Mog 72 520Meg intemal 5862.97 [MOUSE SYSTEMS (Bus Version) 108.77 


“WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE" NOW! 


WE SELL NAME BRAND ITEMS FOR LESS! 


(312) 498-1426 aD 291-1737 


NEW AREA CODE 708 — EFFECTIVE 12/1/89 
CE IR 1 ABE SER VICL CARD 











PM89 


Pout) 








i) 


Apply for the cow: Credit Card 


‘Tpoty tor the CDW” Creat Cart 


Order Toll Free Save 1983 ne Order Toil Free PMG 10/17/89 
800-558-0003 [afar Vive g 121141" 800-558-0003 
WI ORDERS & INFO (414) 357-6161 


ORDER LINES OPEN 


Mon-Fil SAM-OPM CST Sat 11AMSPM. CST NO CREDIT CARD SURCHARGE 
PRODUCTIVITY SOFTWARE PRINTERS RECREATIONAL SOFTWARE 


Marna Pe STAR PANASONIC : Morag kectolt 6 
NX 1000 Muitiff2. 179 1180 NEW 189 : eh es ene Ee 
NX 1000 Rainbow 229 1191 NEW . CALL 
NX 2400... cee, 299 1124 NEW 2000... 299 
XB 24-10 NEW... 439 
XB 24-15 NEW. HOT PRICES ON 
XR 1000 NEW 359 PAB (eb) os c New Pied Shop Geaphice Ub 2298 
XR 1500 NEW..... 469 : how Astep Sovie 08 
RICOH PC LASER PRINTER ‘FP2= DaLivery 


6000 PS - $2749 Delivered* _\ovous srares 
ee VENDEX HEADSTART Ill ee 


WITH VGA COLOR AUTO SYNC MONITOR 


Money 
camera me heentee NEW SUPER LOW PRICE 


Cencurent Des 366 1003.0 27998 


© Board prices are good with purcham of ony Seapste hard dive 
«*HARD CARDS «+ 


Chinon 3.5° 720K w/ralls......... 
Chinon 3.$° 1.44 Meg 


Supra 2400 Int w/Mirror 2 . 
Supra 2400 Baud Extemal .. 
Packord Bell 1200 Int. .. 


Microsoft Moure Serii/Bun. w/paint 
OC Mowe 23/8 

KSA OWE ono nersanes 
echonle Arts Mowe/Dix Paint 2 
Denna SerkiMoute. _.. 


MACH 8 JOY SHCK sseneconsereinesmenatsenrrnmranimienminnne SZ 
Flywheel 4000 a2 
Kraft RCS conte 1D 


Morrerte 
Ning 1 Quest 12. Jord 
poi meny a= = DOG /ZA0G 
<2 


TDADIATNG INFORMATION Gomatty eyutem For fart Carvery ° Fane £2 1 tap te . 
WarterCard rd Yiu orders pianen inched cart # expiration l. torvign orders a36 17% shipging. rvtnirem 61500 A? ordarn shinoed 
Pal tactery warenty. Grerie coTenEby 3 vertion & Dev fo xy tow ptem Ol 
fo coma 90 RA 6 er you melee st eccegied Prise and satebilty enbjet fo charge wiRost ection, 35 Otek fla ray cost more Uns Be eure Wh on SEF Suk ipsing and bantng 


ee eee CIRCLE 274 ON READER SERVICE CARD 








This is what a year’s worth 
of PC Magazine looks like... 


...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 


Introducing COMPUTER LIBRARY! 
COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing, It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all ona 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer reiated articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 
Altogether, each disc covers more than 


CIRCLE 158 ON READER SERVICE CARD 


43,000 articles that have appeared in the 
last 12 months. 


Fast, Easy To Master! 
Locating the exact information you 
need is a snap because COMPUTER 
LIBRARY includes BlueFish searchware 
from Lotus Development Corporation. 
Just enter the topic you're interested in. 
BiueFish rapidiy locates all A” 
the articles that mention «<< \ 
that topic and makes 
them available for your 
instant retrieval. 
COMPUTER LIBRARY 
is designed to boost the 
productivity of anyone 
who is professionally 
involved with buying, 
managing, supporting, 
marketing, or developing 
computer hardware and 









software. Once you begin using it, you'll 
wonder how you ever got by without it. 


Subscribe Now! 

COMPUTER LIBRARY requires a CD- 
ROM drive. If you don’t already have 
one, we can help you save money ona 
fast, reliable Sony drive, complete with 
a 12-month warranty. 

Anannual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 
or to get more information call 
(212) 503-4400 today. 







THE ULTIMATE DESKTOP REFERENCE 


‘Computer Library & a wademark of Ziff Communications Co. BlueFish is a registered traderpark of Lotus Developement Corp. 


CPU 8088-2| 6088-1) V20 | 80286 | 80286 | 80386 | 80386 
| | Speed (Mhz) 8/4.77/10477|12/477| 125 | 168 | 208 | 2478 
B10S ERSO| €RSO|ERSO| AMI | AM) | AM AMI 
Wait States 1 on) Of on ot on 1 
Standard Memory Contig. 640K | 640K | 640K | 1MB 1MB | IMB 1MB 
On Board Memory Expansion 4MB | 8MB | 8MB 8MB 
Shadow RAM BIOS 384K | 384K BAK 
Coprocessor Support 8087 8087 8087 80287 | 80287 | 80387 ©. 80387 
Expanion Slots B8bt S&8bt 8-8 bit 2-8.6-16 2-86-16 2-85-16 2-85-16 
Qual Hard Floppy Controter «= wHO. wHO. wH.0. Yes Yes Yes Yes 
Dewce Bays(E-external.i-int) 46 2621 2621 2621 3624 E241 3-621 
Senai Ports 1 1 1 ‘Optional | optional optional optional 
Parallel Ports 2 2 2 1 1 1 1 
Game Ports 2 2 2 1 1 1 1 
Bus Mouse Fo 1 1 1 1 i t r 
Power Supply Size 150W | 150W | 150W | 200W | 200W | 200W | 200W 
Key Tronics USA Keyboard Yes | Yes | Yes | Yes Yes Yes Yes 
EZ-DOS 4.0 wiGEM,TopDOS | Yes | Yes | Yes | Yes Yes Yes Yes 
Battery Backup Clock Yes | Yes | Yes | Yes Yes Yos Yes 
Norton SI Rating 4 0Version 18 21 49 14 183 225 
Landmark Speed a1 5 


| BASE SYSTEM Features 








* ADO $150 lor Tower Case on systems above 






EXCEL Into The Future 


| POXT | 08-10 





[ea-12 | 286-12 | 286-16 | 386-20 | 386-24 


EXCEL Systems can be contigured arly wily 10 Best Suit your needs Horn lape drives 10 JOOMB hard olsks, wet car Conhgure it 
* ADD $1000 lor 640x400 GAS PLAZMA Portable 





| i! ET decond KINC 


Runs Network OSBMMS $120 
NT2020 CBIS NETWORK OS Sofware 

IBMNOVELL Comaptible $108 
NT2030 EtherNet Baerd 10MB/Sec 

NE1000,Novell Compatibie $219 
NT2005 Network Terminator Pair $19 
NT2006 Network Cable 25toot $32 


CALL FOR XT/AT WORKSTATION PRICES 


Barebones 


$$2001 EXCEL PC/XT $159 
$S2002 EXCEL 88-10 $172 
$S2003 EXCEL 88-12 $169 
$$2005 EXCEL 286-12 $379 
$$2006 EXCEL 266-16 $559 
$$2007 EXCEL 266-20 $599 


$$2008 ExGeD 386-20 


EXCEL Computer Undergo 2 48-Hour Burn-in 

30 DAY SATISFACTION GUARANTEED, 

Atier 11 days of recerpl 2 15% restocking fee 

Ail Products Carry One Year Manutactuter Warranty 
Prices subject to change withoul notice. 


FAX (402) 470-3179 





( VIDEO/MONITORS 


|¥i2002 Monochrome Graphic/Printer $ 45 
¥i2004 Color Graphic CGAPnnter $45 
VI2008_ EGA Enhanced Graphics Card $119 
VI2075 VGA Analog wi256k Card $199 
|Vi2081 VGA RGB/Analog 800x600, 
Paradise Chipset Adapter $199 
Vi2012 12°Flat Monochroma w/Tit $91 
Vi2018 14°Fiat Monochrome wit $115 
VI2013 RGB Color,640x200 wit $219 
‘Vi2014 EGA Color 640x350 wit $359. 
VI2020 14° VGA Analog 640x480 $369 
¥i2025 3LYNX intelisync, 800x100 $469 
Vi2072. TRUE BLUE VGA Package 
640x480,31,256 Colors «$549 
Vi2073. MULTISYNC PACKAGE 
800x600,.31,256 Colors «$679 





XT2005 Super Display VO Card. MGA, 





* ADD $100 lor 286-20(20Mhz) 







EXCEL COMPUTER PRICE LIST 


Lat OELVDESCAIPTION 
(1) 360K Floppy Deve 


Lies 
P_RR12 [i 111) 360K Floppy Dew | 
fe San Fer Ones] 
| ime fPreweaiens 
30 / 33MB. SOS: ALL, 3S" 
PTET ee, Da 
TO2IK 
125 Maz 
OwArT 
Exp to 4M 
AM! BIOS 
Norton St-14 


pmer fa TI2Na Happy Dine 
120 / BOMILS, MFM 2-4, KL320 
(20 38MILS, MFM.2-1 ies 


Speed 26MILS an 

Tok 
20 MHZ 
OWAIT 
Norton SI-219 






















ePerformance 
Service 
°Price 

TRON3R BAK GROSS «256K GAOKEED S12K 
GK GAOK2 256K G4OKRe 256K 1024S 


[sar | 3 | 
Pls ores hopea sp Per 
[sre Te | ENC EST GES OE 
[assa_| sea] 5700 [si 008] 577 | 

E=a El 

rs | 


[51.054 [1 351 [51 496 | 
FE Ea GE GS ET CEASED 
| $999 _['s1, cae [1.257 [51,063 [51.279 [51,586 [1,649 } 
51,079 J $1 166 [$1,317 | 51 549 [51.369 [51,636 [51 729 | 
51.226 [1.377 [1.603 [51,419 [i cae ['s 
131,655 ] $1,869 [5 








{en [i 
TIGRIS 


same [si an [s 
BEI = 


[20 ) BOM! TS MM? Ki 


so MLS IDET TNS 1 Pome fe 
6S / 38MILS ALL,1-1, S350 


DRIVES 


DR2001 5 25" 360K Floppy Drive Black $ 66 
DR2003 §.25° 1 2MB Floppy Drive Tan $ 69 
02005 3 5° 720K Floppy Onve $79 
OR2005 3.5" 1 4MB Floppy Onve $99 
OR2023 3.5° Kyocera 20MB Harddisk $215 
DR2020 Kyocera 20MB PC/XT Kit $259 
DR2030 Kyocera 30MB PC/XT Kit $290 
OR2042 Miniscribe 3650 40MB 60ms $319 
DR2060 SEGATE 4096 80MB 28ms = $579 


Keyboards VO 


AT2010 Key Tronic 101 Prot Keynoara$ 59 
102003 Znix Senal Mouse 250d) § 39. 
|102006 Znix Sena! S-Mouse 3400p $ 59 
|102011 Super Joystick Arcade Style § 20 
02001 1200 Baud Modem intemal § 60 
02012 2400 Baud Modem Intemal $ 99 
02020 2400 Baud Pocket Modem $169 


just right tor you Ad Systems come with ONE FUL 
* MEMORY UPGRADES ADD $295 Per Mogabyte tor 286 12 

















YEAR PARTS & LABOR WARRANTY 
2,16.20 and $395 Per Meg tor 386-20,24 


3 T/AT BOARDS 
a Motherboarc. 
rine XT 2-port Floppy Controller $ 15 
XT2006 XT Mutt VOSP,PP,GP.CLK $ 49 
| X12007 XT 640K RAM card OK $ 35 
| XT2E47 XT Everex 2MB EMS 4.0,0K $ 79 
| XT2008 XT Battery Clock Card wisoft $ 21 
XT2009 XT ClocwAS-282 Serial Card $ 33 
| XT2010 XT/AT 2- port GAME CARO $ 14 
XT2013 XT/AT 2-port Serial Card t-p $ 17 
X72014 XT 150Watt Power Supply $47 
| AT207t 12.5Mhnz AT motherboard OK $199 
| AT2002 AT Hard Floppy Controller 2-1 $ 99 
| AT2003 AT/XT 1.4 Floppy Controller $ 39 
| AT2004 AT VO Board PP.GP,3-AS232 $ 39 
_ AT2E13 AT Everex 3MB EMS 4.0.0K $109 
| AT2006 AT/XT 4-port senal,2-pop $ 67 
| AT2085 AT/XT internal 4-dnve Ctrl = $ 7 
AT2046 ATI/XT int.2-drve Ctrt wexist $ 68 
T2006 AT 200 Watt Power supply $$ 
































ORDER LINE 800-87EXCEL 


CIRCLE 508 ON READER SERVICE CARD Re 


Division Of WAA Inc 5020 N W 39th Street, Lincoln NE 68524 


Convenient Hours: M-F 8am-9pm,Sat,Sun 9am-Spm 





Credit Dept. ( 402) 470-3446, 


SERVICE 800-666-3440 
Free Crockt Card Ordering (No Surcharges} 
Handling-Add $3 per box. $15 per system 
O00 Orders Add $ box 














Dealers Wetca 


nee VISA 





SSeS —————E—E—E—EEEEE 
HARDWARE SOFTWARE Inventory 420 Utilities 426 


Add-On-Boards 409 Business Project Mailing Programs 420 Word Processing 427 


416 
CD-ROM agg) nauement Medical 421 
Communications 416 a as 


Cables 409 Music 421 
Construction 417 MISCELLANEOUS 


Communications 409 Preventative oa 427 
41 i 
Computer Systemsthia Data Entry 7 Maintenance 421 


Bar Coding 427 
Disk Drives 414 Data Transfer 417 Ppereumors 


Desktop 421 Books/Catalogues/ 


Diskettes 414 Publishing 417 Public Domain/ Publications/ 428 


Expansion Units 414 pictionary 417 Sberetere Computer 


1 Estat Insurance 429 
414 Education 417 Hanlistate : 
Religion 423 DataConversion 429 


Engineering 418 Se iniaskat 4 Dalkinscovery 
Printers 416 Entertainment/ sii eae Services 429 
Games 418 Scientific 424 


Disk Conversion 429 
es ty aici 448 Securit 
= = 7 ai Diskette Copy 
SOFTWARE Flowcharting 419 Statistics 425 Service 429 
Accounting Graphics 419 Surveys 426 Mailing Lists 430 


Business Health 420 Taxes 426 Supplies 430 


ADVERTISING INFORMATION 


PC MAGAZINE MARKETPLACE, 3rd FLOOR, ONE PARK AVENUE, NEW YORK, NY, 10046 


Peripherals 
Power Supplies 415 


@ PC Magazine Marketplace is a special BB ADVERTISING ACCOUNT MANAGERS BB NATIONAL ADVERTISING STAFF 
economical section designed to bring Christopher Schmitz 212-503-5118 Group Advertising Director, 
together buyers and sellers in the IBM AK, DC, GA, MA, NY, OH, PA, VA, WY Kathryn J. Cumberlander 
standard market. Mia Tomicick 212-503-5175 Group Sales Director, 


Daniel L. Rosensweig 
@ The section directs buyers to their best CAS GO AD EAE ESR RE Support Manager, 


product and service solutions by grouping Kathleen Morris 212-503-5176 Monica B. Dixon 
all listings by category. (CA 9400 & UP), HI, NB, TN, UT Support Supervisor, 
Michael Brooks 212-503-5125 Linda Annis-Lopez 


@ Advertisers may select the most AL, CT, IA, IL, KY, ME, MI, MO, NM, OK, OR Sr. Advertising Coordinator, 
appropriate advertising options as Wanda D. Brown 


listings/ads are sold by the column inch. Karen Cosgrove 212-503-5156 Production Director, 
Second color is also available. bess ta MAME NC RUSE DS Anne Brockinton : 
: Production Coordinator, 


@ Standard Directory Listings are also Jonathan Adewumi 212-503-5117 Robert Clark 
available and require a 4 issue minimum. AZ, CO, KS, MD, MS, ND, Nu, NV, SD, WA, 


CANADA 
@ FOR MORE INFORMATION CALL 
212-503-5115 OR 


1-800-825-4ADS 
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a VADD-ON-BOARDS 


You Won't Lose It with a Boomerang 


nO ream 1 merce youl comeater’s pow pot ‘When 
power goes oid fer any reason even $ on-board 
ban sues pow e cmt’ ad etary sves he Ste 
entire system to your hard disk Then Boomerang shuts 
computer down cleanly (including Slain your harartsce nes, y 
When normal power returns 9 simple command restores the 
computer to tts previous state enth ne toss of data 


MICRO 


2107 W. Euless Blvd., Euless, TX 76040 f 
(617) 540-0938 < 


wo ono (800) 543-0161 


CIRCLE 551 ON READER SEAVICE CARD 


ARRICK 


~ 
Boomerang \ 


AMI High Partormance 386 Motherboards 
64K Cache — Won 5 PC Mag. Editor's Choice 5/3089 

16 Mhz 386sx OK 

16 Mhz 286 OK 

12 Mhz 286 OK $189 

VGA 16 Bit 1024x768 $189 
We have DRAM 
Call for Pricing 


33 Mhz In stock 
25 Mhz OK 
20 Mhz OK 
16 Mhz OK 


Bare Bone Systems 
FCC Class A Call 


VOICE OPERATED 
SOFTWARE 
Put any IBM compatible 
softwara to voice 
without any programmung! 
Comes ready to run 
DOS & LOTUS 1-2-3. 
Idaal for desktop publishing, 
spreadsheats, accountng 
or data bases for those who don't 
want to use a keyboard Works on 
any IBM compatible 
Only $750 
with @ 30 day money back 


barrier ts mrailabie in both @ anct 16 bt vorsions for 
‘use in the IBM XT AT and campanbies. 


MIMORY 
8 Segmented Memory Mapping stows he use 0 


programs. 

© Spink Memory Addrossing affows the user to fill out 

conventional memory to 640K 

@ Extended Memory Addresning is available for the 

PCLAT version. 

© 2 Nb capacity in a single shot Up to & Mb'syntom. 
Panty checkung 


COMPAQ DESKPRO 
UPGRADE 
386 MOTHERBOARD 


FOR 8086 OR B0286 OESKPRO'S 


SPtED. 
© 66:10 MHz gpeed with 0 wait statos. 12 MHe speed 
‘oath t went site 
WARRANTY 

© One yeas parts and Labor 


$1595 16 Mhz 1MB 
20/25 Mhz Available 
SEATTLE TELECOM & DATA INC, 


CALL 206-883-8440 
2735 182nd Ave NE , Redmond, WA 98052 
CIRCLE 553 ON READER SERVICE CARD 


CIRCLE $54 ON READER SERVICE CARD. 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 











@ CD-ROM 


CD-ROM/WORM/ERASASLES 
Software and Drives 

See our display ad each month for specials 

(Look under index to Advertisers) 
You need compelitive prices/expert advice/ 
prompt service/we're the largest & fastest Free 
Catalog * Uncondilional Guarantees 

PO's Accepied * CALL US NOW 
OROERS 800-MEGABYTe (634-2298) 
Inquires (212) 737-8400, Fax (212) 737-8289 
Compact Oisk Products, Inc 
223 East 85th Street, NY, NY 10028 


@ CABLES 


PUT YOUR PRINTER UP 
TO 300° AWAY 


WITH OUR NEW LONG RANGER™ 
PRINTER EXTENDER CABLE! 
© Uses standard 


dsare phone cable with modular 
plugs, up to 300’ (10 cable included) 
© No power supply needed 
© Works with PCIXTIATIPS2 paralle! 
© Guaranteed compatible with all software 
© ‘year warranty, 30-day, money-back guarantee 


ereoncne $119.95 


EXTENDER CABLE 


RANGER 


RANGER TECHNOLOGIES, INC. 
2235 FIRST ST . #119, SIMI VALLEY, CA 93065. 
(805) 583-8847 
CIRCLE 566 ON READER SERVICE CARD. 





CD-ROM\WE BEAT ANY PRICE 

ALL (BM/MAC ORIVES, TITLES 

LARGE STOCK New! TAHITI eraseable drive 
We accept COD, Visa, Mastercard, and Ameri- 
can Express Special tibrary, school, gavern- 
ment pricing Call lor price list Monthly Spe- 
cials @ 24 hour automated order line 
CO-ROM SHOPPER 

1168 Elm Terrace 

Rahway, NJ 07065 

(201) 290-8288 





Companiorl™ allows you to 
add an extra keyboard and 
Monitor up to 600’ from your 
PC system unit. 

* Now available for * 
VGA and PS/2. 
DEALER PROGRAM AVAILABLE 
PRICES START AT $219.00 
CYBEX CORPORATION 
2000 H. Bob Wallace Ave. 
Huntsville, AL 35805 


(203) $34-0011 
CIRCLE 557 ON READER SERVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE 
IBM STANDARD 
MARKET .. . 








@ COMMUNICATIONS 


SaNIMANDED | 


and Monitor 150 ft. away. 
¢ IBM PC, XT, AT, PS/2 and 100% CYBEX CORPORATION 


Com 
a Available for MDA, CGA, EGA (TTL) 
jonitors 


and VGA (Analog) M 


2800 H. Bob Wallace Avenue 
Huntsville, AL 35805 
(205) $34-0011 


CIRCLE 558 ON READER SERVICE CARD 





Communications continues... 
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“Good performance 
under load, elegant 
design, fow price, 
simple cabling 
requirements, and 


“Invisible Network. (esteem 


Expanded Memory Support. Invisible Network 

is the only LAN that supports expanded memory On fired eae 
computers equipped wilh expanded memory version easy to install. And 
4.0, your OOS memory overhead can be as little as 3K isin ive.” 
for a workstation, 13K tor a server And you can increase i hteoad ne 
tolal DOS memory from 640K io 704K—Now you can si’ 
have over 630K of free OOS memory while running 
the network! If you don’t use expanded memory. the 
overhead ts still low 60K for a workstation, BOK 

tor aserver 


“A joy to use. § highly 
recommend it.” 
ata Based Advisor 


= Prices include network boards and software— 
Nothing extra 1o buy 

« NET/30 Network Operating System is full-featured, 
easy to install, and has extensive on-line help. Can be 
used with or without expanded memory. 


Model200  Model300 | Model300A Ethernet 


Compatibility IBMPC/XTAT IBMPC/XTAT MicroChannel IBM PC/XT/AT 
8 Bit 8 or 16 Bit 16 Bit Bort 


Speed 1 BMbps 3.0 Mbps 3.0 Mbps 10.0 Mbps 
Wiring Twisted par == Twistedpair «= Twistedpair = Thin coaxial 
_Price $215 00ea. $315 000e2 $399 00ea $399 00ea 


File sharing, print spooling, file/record lociong, 

electronic mail, menu system, security, network lavicdate Saftware, tne. 
management, diskless workstations, diagnoslics. 1185 Chess Drive 

@ Also compatible with NETBIOS, IBMPC LAN Program, MROTy 

Novell Netware. Foster City, CA 94484 
© 30-day money-back guarantee and one-year warranty (495) 578-5067 


Fax (415) 570-6017 
For more information, call (415) 570-5967 or write. 


9600 bps V.32 Modem 
MNP Class 5 


High speed, error free 
data communications 
without proprietary 
protocols. Effective 
throughtputs up to 
19.2K bps. 


$799 





9600/4800/2400/1 200/300 bps full duplex data transfer 

Fully V.32/V.22bis/V.22 and Bell 212A/103] compliant 

MNP class 5 error correction and data compression 

Auto speed detection in Originate & Answer modes 

Two-wire dial and two-wire leased line connections 

Enhanced AT command set 

Non-volatile memory storage 

Full V.54 test modes 

Call back access security 

Cable and software included 

Computer Friends, inc. 14250 Nw Science Park Drive 
Portland OR 97229 Order: 800-547-3303 (503) 626-2291 

bec mea fax (503) 643-5379 


READER SERVICE CARD 
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@ COMMUNICATIONS 





FAX+9600 bps MODEM 





30 DAY FREE TRIAL...MADE IN USA 
COMPUCOM CORPORATION 





onsider the benefits of buying 
your unit fram Compfax: 
@the most competitive pricese a } 
full line of FAX machines to fit 
Individual needse@expert , 
technical service and support | 
@fast deliverye flexible credit 
termseservice contracts 
@ price protection warranty 


CompFax puts it | 











all at your 


Call Today! 


Gealer inquiries welcome 


Sharp FO-330 


CIRCLE 561 ON READER SERVICE CARD 


On 0. ¥, GA Colela ie Or lae! 


Send/Receive FAX ot 9600 BPS e Send/Receive 

Doto at 2400 BPS ¢ Operotes in Full Bockground 

Mode e Deloyed Send Mode e Progrommabie 
Phone Directory e Group Send Mode f 


Limited Time Only $395 
Dealer Pricing Available 
S.E.S., Inc. 
(408) 435-0553 « FAX (408) 435-0532 
MasterCard/Visa Accepted 


CIRCLE 562 ON READER SERVICE CARD 


Executive Model—Half Card 






BEST DEAL 2400 bps MODEM $95 


*WORKED FINE... QUITE A BARGIN" BYTE 
P. 102 MARCH 80 


299 
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999914 


AMSTRAD 512K 1FLPY 


T-1200 F 2 FLOPPY 


T-1200 H 20 MB hrd 
T-1200 HB 20 MB hrd 
T-1600-286+20MB 
T-3100E-286+20MB 
T-3200-286-40MB 
T-5100-386-40MB 
T-5200/40MB 
T-5200/100MB . 


ZENITH LAPTOPS 


Minisport 

Supersport 184/184-2 . $1399/$2049 
“ " 286/ 20//286/40 .... $2899//3195 
Turbosport 386/40 


NEC LAPTOPS 
ULTRALITE 2 MB 
PROSPEED 286/20MB 
PROSPEED 286/40MB 
PROSPEED386/40MB 
| ITSU B | SH | FREE 2400 MODEM CARRYING 


CASE MICROSOFT 


MP 286-210-2FLOPPY $1799 
MP286-220-1FLPY-20MB ....$2299 
MP286-240-1FLPY-40MB ....$2795 


COMPAQ LAPTOPS 


SLT 286-20MB ...... eenecee 
SLT286-40MB 


EPSON LAPTOPS 
EQUITY LT 2FOD/LT20MB-$ 1095/1795 


SHARP LAPTOPS 


PC 4602 2FLPY 

PC 4641 1FLPY 40 HRD 
PC 5541 386/40MB 

PC 7241 286/40MB 


SHARP WIZARD $199 


LAPTOPS 


ddtiac kenge $5299 brew 


SOFTWARE 
specaL ORACLE aaa 


FOR PCMAC «cece svas 
TREE RUCESaINe Desxtop SCAL 
WordPariect5.0 .$225 PagaMaker 3.0 . .$445 
Micosott 5.0 eee$219 pfa Firet Publisher ...$75 
Word Star 5.0 ..$245 pfa Firat Publisher 
Multimata Advies $275 Graphica Asses $Call 
pfa Prof Welta ..$115 Xerox Vantura 
SPREADSHEET 
150 Publlah It 
$319 (Timaworka).. 
"$249 Adobe Systams . Call 
Multiplan 4.01 ..$125 Fonta (all Avallabia) 
Plan Parfect ...$205 GEM Desktop Pub $185 


DATABASE MANGMT PROJECT 
DATABASE MANGMT See rr MANAGEMENT 
Pgradox 3.0 ....$405 Harvard [otal Project 
R Base 5000 ...$329 Manager 405 


Paradox 386 ...$599 MS Project 4.0 . .$319 
Fox Baae+2.1 ..$199 Superproject 20 $249 
pfa Prof. File ...$185 Timailna 3.0 ....$373 


Smart Date Base $289 Se core rae 
arbon Copy P 
“st 13 
$58 


adage (Meriden) 
DAC Eaay Acct. 338 Micvor Ill 


Leplink I. 
DAC Esay revel $59 Faatwisa ll. 


$179 ProComm Plua .. 

.. $153 Gemm 1 ORRIN $39 
Novell Netware ELS | 

.$92 ELSI $ 

.$92 Word Parfi 5.0 


$239 
Great American - 
One Weita Piua . 
Accta. Payable . 


(aerver) $ 
Accta. Receivable vat OBASEIV Lan Pax$629 


i KXP-1595 

KXP-1524 

@ KXP-4450 tasen$1299 
fee MULTI GS as DICONIX150 Pius $325 
NEC MULTI3D .$619 
NEC MULTI pLus-$869 
PACKAR D BELL 


a eee 
Packard Bell Computers 


1 Yr Warranty by Sorbus Onsite 
PB686 AT Compatible 286 12MHZ 


800-383- 3199 


Io 9600. $49! 
$189 QUADRAM JT FAX- 
-$209 PORTABLE ... $329 
Sar9 COMPLETE PC} FAX 
$369 BOARD s600 $399 


FAX 


FAX MACHINES 


EPSON FAX (Lowest$) 
w/Cutter F1000 $789 
F2000/F3000 , 

'o7:\ \(o) tie 8. 

bn at:) 40) 

Fax 225 

Fax 270 wcccsecces 
Fax 450 


Ad 
a 


AVATEX 110/220V .... 
NISSIE 320... 


$499 
m SHARP FO 220 


Torre: Those are Prepayment Prices, Discover VISA/MC/OOD + 2.9%, 
cept Cashiers Check. We check for stolen creda card. Prices subject to change, al) ales are final, 
debctve tems repaired, in wamaty. NO SOFTWARE RETURNS 


714-893-6265 


TELEPHONE PRODUCT CENTER 12603 Hoover St. «Garden Grove, CA 92641 «FAX 714-891-1202 
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@ COMPUTER SYSTEMS 


Also Available: Next day 
© 18M PS/2 502. 70, 80 
© Compaq Deskpro 3868, 


anywhere 
in the 
U.S.A. 


386E, Portable Ill, SLT/286 
@ Macintosh SE, SE 30. Mac licx 
© Apple Laser Writer NT, NTX 
oH P LaserJel Series Il 


800 PC-RENTL 


Call Toll Free 800 727-3685 


CIRCLE 585 ON READER SERVICE CARD 


THE GIANT SLAYERS 
386-33MHz, 32K cache 

386-25MHz, 32K cache rope 
386-20MHz, O walt state $1395 
386SX-20MHz, (Nest) $1195 
286-20MHz, 0 walt (Neat) $1095 
286-12MHz, O walt state $ 875 
inctode 1M@ RAM, 12MB FD, 20W PS. 


IBM PS/2 30-286 


WOADEREAVAAN STS LTO a oan anor 


=f mARYMAC 


of Discounting 
Computers, Fax 
& Ceiiuiar Phones 


Radio Shack" SCO* Tandy® 





it 

















in Wa) 


TPL 


IT MARYMAC moustaes nc 
DISH Kay Fas 
Kats rHowstens TX 77460 
1709 92-0747 FAX (7131 $74 4567 


wudacane iT 1 AUN 









ESC Computers, Inc. 
(800)747-4ESC o (213)685-3605 


CT 





Dealers Buye 
I Tandy® S&r isl jealers & Volume Buyers Only 
| 8088 BMHZ 640K 20MB. He 
Computers “<I sot at 
Cellular Phones & FAX a tel 


i Best Prices Best Service I 
1 1-800-633-0197 , 
I FAX 1-913-364-4311 I 
I The Cisum Company I 


B 
FUJITSU 360K F Drtve 5 25" 
UJITSU 1 2MB F Drive $ 25° 
‘SU 101 Click Keyboard 
SONY 1 44MB F Drive 35’ 
NANAO 16° Flexscan 1280x800, 





is 129fSouth St.. Long Beach, CA. 90005 
I 400 Pennsylvania l Tol: (213) 422-4444 
I Holton, Ks 66436 I Fax: (213) 422-7671 
Lh 


GIRCLE 568 ON READER SERVICE CARD CIRCLE S70 OW READER SEAVICE CARO 


PCE MAGAZINE 
is #1 in classified ad lineage 


Teme =i memeitcnercuemeslar eli cmevlelciainem 
Join the winning team and place your ad 
(212) 503-5115 or (800) 825-4ADS 
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‘Speciah VGA (800X600) & ta" Mifryne mealtor sos 






6344 Meiroee Ave. LA, CA 90069 FAX(213)655-8045 
READER SERVICE CARD 









SPECIAL! 306 w'Cache Specialist 

205 LAPTOP 1 4MBFO &20MBHO $2450 VGAIGSIT $175 Bait 
2400 EXT MODEM $105 INT $80 —101A-KEYBQARO W CLICK 
SEAGATE 20MG HO S198 WCTRL $245 COMPLETE 386 SYSTEM 


Everyiting you need for your PC Barebone Systems (M Boat 
Drives Mono Color TCA Y WOR ana FO HD Controt Cards Much more al low tow proces All products 1-yr 
manutacturer $ wartanty Money Qrders Cashier s Checks or COD Onty CA residents add 6% sales tax 


2727 §. CRODDY WAY SUITE H. SANTA ANA. CA 92704 
Tel 600-776-8650 MEGA-PC Tech. Co. Fax: 714-850-0321 
CIRCLE 572 ON READER SERVICE CARD 


Rent From 
The Leader. 








LATEST LAFTOP MODELS: 

ZENITH « TOSHIBA » NEC » COMPAQ 
SHARP - HITACHI - EPSON 
PITELEPONM = RATAV: = ANS TRAD fe 
aie re ‘The Professionals n Computer Renta’: 


1-800-444-9930 


Locations 
Coast-To-Coost 





1 Manicen ane 
= ang pee ee 4 @ CIRCLE 578 ON READER SERVICE CAAD 





COODOBATT CLIENT & COMMERCIAL LEXDNG WELCOME 


“LOW PRICES FROM THE LAPTOP SPECIALISTS” 
FAX: (201) 469-7584 
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EDITOR'S 
CHOICE 


FACT FILE 


Get The Word Out! 


Your Product 
Has Been Chosen 


EDITOR’S CHOICE. 


Let us take your article to Its highest 
level of marketing potential with a reprint! 


To find out how you can have your article or review 
elegantly reprinted ** on 80 |b. paper stock, in 4-color, 
2-color or |-color, call or write today: 


Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447 


**Minimum quantsy 500 reprints 

















Hi-O TOWER 33 MHz 386 
COMPLETE VGA SYSTEM 
Landmark = 58.5 SI = 45.9 
128K CACHE with 150 MB HARD DISK 


®@ 14° VGA Monitor with 16 Bit VGA Adapter 

© 2 MB RAM Expandable to 32 MB 

@ 150 Mb ESDI 23 ms Herd Oisk 

@ 1.2 or 1.44 MB Floppy Drive 

@ 7:7 interleave ESD! Herd Floppy Disk Controller 

© 126K Fast Cache RAM 

© Socket for 80387 Socket & Weitek Meth 
Co-Processor 

@ 2x 32 Bit, § x 16 Bit, 1 x 8 Bit Slot 

@ 2 Senail, | Paraliel, 1 Garne Port 

@ Real Time Clack/CMOS Memory wiBattery Back-up 

© 230W Power Supply & TOWER Case Holds § Drives 

© 101 Key MextSwitch Keyboard 

® 3.3 or 4.01 DOS included 

© Supports—MSDOS, OS/2, PC-MOS/386, UNIX, 
XENIX, DR-DOS, Concurrent DOS 386 


$3195 


Hi-Q TOWER 25 MHz 386 

COMPLETE VGA SYSTEM 

Landmark = 37.9 SI = 31.6 
32K CACHE with 66 MB HARD DISK 
1MB RAM EXPANDABLE to 16 MB 








Hi-Q 20 MHz 386 
SYSTEM 
Landmark = 25 Sl = 23 
with 66 MB HARD DISK 

© 7MB RAM Expandabla to 8 MB 
On-board @ 66 Mb 23 ms Hard Disk 
® 1.207 1.44MB Floppy Drive 

© 9:1 intarisave Hard/Floppy Oisk 
Controllar @ 80387 Socket © 2 Sarial, 
1 Parallel, Gama Port a Real Time 
Clack/CMOS Mamory wi/Battary 
Back-up © 230W Power Supply & 
Ouahty Casa © 101 Kay Enhancad 
Kayboard © 3.30r4 07 OOS includad 
®@ Supports —MSDOS, OS/2, 
PC-MOS/386, UNIX, XENIX, 

DA-DOS, Concurrent OOS 386 


| Mrordaol A 2 030 Fuck Ince j 
Hi-Q 
COMPUTERS 


by HIQUALITY SYSTEMS, INC. 


740 N. Mary Ave. 
Sunnyvale, CA 94086 
(408) 245-5836 
fax 
(408) 245-3108 


1-800-827-5836 



















30 DAY MONEY BACK GUARANTEE 
12 MONTH FREE PARTS & LABOR 
FREE TECHNICAL PHONE SUPPORT 





Hi-O 25 MHz 386 COMLETE 
SYSTEM 
Landmark = 34.5 SI = 29.5 
with 66 MB HARD DISK 


@ 1MB RAM Expandeble to 8 MB On-board 
(384K Shadow RAM included) 

& 66 MB 23 ms Hard Disk 

@ 1.2 or 1.44MB8 Floppy Orve 

@ 7:1 interleave Hard/Floppy Disk Controller 

« 12" Amber Monitor 

¢ Hercules Compatible Monograephics Card 

© 80387 Socket 

a) x 328i, 5 = 16 Bit, 2 x 8 Bit Siot 

« 2 Serial, 1 Parallel, 1 Game Port 

© Real Time Clock/CMOS Memory wiBattery 
Back-up 

© 230W Power Supply & Quality Case Holds 
5 Drives 

© 101 Key Enhanced Keyboard 

@ 33 07 4.01 DOS included 

© Supports—MSDOS, OS/2, PC-MOS/386, UNIX, 
XENIX, DR-DOS, Concurrent DOS 386 


$1595 


Hi-O 16 MHz 386-SX 
SYSTEM 
Landmerk = 21.6 SI = 19 
with 66 MB HARD DISK 
Monitor and card not included 








WHY DO PEOPLE KEEP BUYING FROM Hi-Q? 


HI-Q 12 MHz 266-AT 
COMPLETE SYSTEM 
Landmark = 15.9 SI = 13.4 
with MONITOR 


@ 640K RAM Expandabia to 4 MB 
On-board @ 1.2 07 1.44MB Floppy 
Drive © 1:1 interiaave Hard/Floppy 
Disk Controller @ 12° Monochrome 
monitor @ Harculas Compatibla 
Monographics Card wiprintar port 
© Real Tima ClockiCMOS Mamory 
wiBattary Back-up @ 230W Power 
Supply & Ouality Casa (full or baby 
siza) @ 101 Kay Enhanced Kayboard 
® 330° 4.01 DOS includad 


Wa et Hi-Q Computars hava built our euccessful businass basad upon hon- 
esty, integrity, end customer setisfection. 

In tha past sevaral yeers, in Silicon Vallay, we have sold over 5,000 sye- 
tams to satisfied customers such as UC San Francisco, Cal Stata Chico, 
Stenford University, Sen Jose State University, the Stete Government, 
ete... 

Wa still believa in customar sstisfaction as you can see by our guaran- 
tees end free telaphone technical support offerad. Much of our business 
comes to us from referred customers. 

Wa pledga to offer the best product for tha lowest possible price. Call 
our 800 line todey end check us out, you'll be gled you did. 


WARRANTIES — TERMS — POLICIES 


@ 30 Day Money Back Customar Sstisfaction @ 12 Month 100% Parts & Labor 
Guarantaa e Visa, MsstarCharga — NO Surcharga @ COD, Money Orders, Cash- 
iars Checks, Corporate PO's e Fast & Easy—Leasa/Purchasa Progrsms @ Free 
800 Lina Technica! Phona Support ¢ Daily UPS Shipping e Call for Accessonas, 
Upgrades, and Paripharals @ Nattonwida Sarvice Contrects Availabla. TERMS: 
e Pricas subject to changa at any tima e All pncas ara cash —FOB our plant © 
Shipping, Insurance, and COD ara axtra e No Surcharga for Cradit Cards @ 
Company Terms on cradit approval @ California rasidants add 7% Salas Tax. 
POLICIES: Shipping, COD, & Insurance net rafundsbla. Hi-O has tha right to uss 
comparsbla quality parts as dafinad. Hi-O has tha option to raplaca or repair 
defactiva parts. Defactive parts or equipmant must be returnad to Hi-O for war- 
tanty fraight pre-paid. Returnad goods will be refundad within 30 days. 


etree 


$650 
HI-O 10 MHz Turbo XT 
COMPLETE SYSTEM 
with 
MONITOR 


© 640K RAM On-board @ 2-360K 
Floppy Orives @ Floppy Drive 
Controller @ 12° Monochroma 
monitor @ Harculas Compatibia 
Monographics Card wiprintar port 

© 165W Power Supply & Ouality 
Casa @ 101 Kay Enhanced Kayboard 
© 3.3D0S includad 


ORDER TODAY! 1-800-827-5836 7 DAYS A WEEK. DEALERS & VARS WELCOME 


CIRCLE 576 ON READER SERVICE CARD. 
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@ DISK DRIVES 
BIG HARD DISK KITS - GaAcontaRor dar 


+ Onve, 1 1 Interieave Controller, Cables & Software Are Included 
* BothExternal And intemal Subsystem Kits Are Available 













Maxtor 


(Capacity MB 45 68 71 96 (109. 120, 158 158 160 338 338 Perisoi 
Access Time Ns; 18) 18 | 28 | 27 | 28 Ari 1414 [ 29; 16 16 | T 
|TransterRete § 175. §'10'75!5 10. 1o' 5 '10' 10 900 447 8228 | 
iintertace _-MFM/RLL MFMSCSi RLL MFMSCSIESDIMFMSCSIESDI| 459 989 2232 | 
‘Size ‘38°! 35°5 25735" '5 25°65 25°5 25°5 25° 5 2575 25" "5 25 Disk 
Pace , 480 550 650 *733 700 "1280 1100 1150 1450 1650 1700| 
CIRCLE 578 ON READER SERVICE CARD 
' a. = 6 ‘ r 
Capacity Flat Rate VALID THROUGH 11/15:89 
10:19 mb $99 We Rapair Most Mayor Brands 
20:29 mb $125 x F ice Sopa 
30-39 mb $175 : 
se oh 5180 90 dey werranty on oll repairs. 
86-120 mb $275 5 dey turn-around time. 
120-150 mb $325 jo TECHNOLOGIES, INC. 
161-275 mb $425 21011 Itasce St. #F 
$495, Chetsworth, CA 91311 


276-380 mb 





Telephone (818) 709-6400 


CIRCLE 578 ON READER SERVICE CARD 
om a 8 e 


ek OME, ee ee 
is #1 in classified ad lineage 
Mele emi lier: emee uel (cmevlelcininen 
Join the winning team and place your ad 
(212) 503-5115 or (800) 825 - 4ADS 


WEE 





@ DISKETTES @ EXPANSION UNITS 
DYNAMIC RAMS 
SIMM wc = $CALL 
IMBIT com $11.00 
ib glen $11.50 
41464 10 §$ 3.75 
41256 iw. $ 3.35 
Y 41256 i100 
$1256 cm $ 4.00 
YW 4164 sx 






SSHGEE 
esses 


pty 


(800) 426-0247 


PRINCETON 
iS TE 


ADE Wecartinne De. Briok, MJ IE72S 





PC Magazine Marketplace the ultimate tar, 


The brand specifiers whe read PC Magazine don't have the lime lo shop armund 
concern 1s getting what they need as quickb as possible 











@ EXPANSION UNITS 


Shipping CALL DRAM CO. 
of mute 
it 


‘1meg x $-100ns $135 60 





Specal + BOns $145 00 
56K 9 100s $ 45.00 


VGA Boards 512 $100.00 





256k $155 08 
16M Compatible 
Pastel: 1024 


80267-6 $110.00 

8 $170.00 

-10 $200 00 

80387-16 $305.00 

$340 00 

“25 $440.00 
P.O Box 590127, San Francisco, CA 94159-0127 


we 


SAANEY 


STATIC RAM 
100 ns $17.65 


2 00087-4 GOUNT-16 S00ET-25 


S128.08 SEtLOD GtO87-20 SeNET-25 


FREE INFO FREE 
@ Bes! Prices in USA!” 
@ Free DRAM Advice! 
@ Free Coptocessor Advice! 


@ Free Inte! Slotware Advice! I 


© Superior Service! 

© Wholesale Distributor! 
@ Free Call! Free Into! 
McDonald & Associales 
2544 S 156th Circle 
Omaha NE 68130 


1-800 338-1531 24 hrs 7 days 


market! 
. Their any 








$2 


Timegat M 
“120ns $130 00 


seenisiatt 


Kad - 
Kal. 
64K} 


pepey a - 5-529 rat 
Ssaemezsecesa 


120ns $ 40.00 
Ons $ 5000 


(415) 398-2987 
FAX (415) 398-5402 


58 


© 100% Guaranteed 
© Prices subject to change 


1 MB X 9- 80/100NS 
256K X 9 - 80/100NS 
1 Mbit, 41256, 4164, 41464 
Get The Memory You Need 
At The Price You've Waited For 


FAST SERVICE 
OWEST PRICES IN USA 


VISA C.0.D. M/C 
VOLUME DISCOUNTS AVAILABLE 
CALL TODAY FORLOW PRICE QUOTE 


Delte Computing Tech, Corp. 
202.N Plank Road Newburgh, NY 12550 
PH#814-565-7080 FAX 914-565-7082 


Vie L. Landuccl, 50136 Florence, ITALY 


PH# 3955 678045 FAX 39 55 666 942 
UPGRABE YOUR 386 NOW ! 
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DHT ASSOCIATES 
TEL: (818) 448-9304 


tase 
mastOR 
waeram + 

STORAGE ie S157 wnt 
WESTERN OHITAA 





ATA TECH COBP IDPE) er +): 
SreomramtER ray 
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TO PLACE YOUR AD IN 
PC Magazine Markctplacc 


Call (212) 503-5115 
or (800) 825-4ADS 











PC MAGAZINE OCTOBER 31, 1989 


They'll DIRECT their attention te PC Magazine Marketplace 


Fur them PC Magazine Marketplace’ Direct RespunseDisplay Ad format represents a fast, east 
and cust effective method of praduct acquisition Thes know it will have the products they need 
and the information thes want regarding price. volume discounts. spectfications and delivery 


Meow think that -owr business 
Magazine YOU RE RIGHT! 


‘So take DIRECT action and call (212) 503-5115 ac (800) 825-4ADS 


can benefit from the TULCW brand “petifiers tin read PC 





Tech. esvert/service a ao 
(818) 401-3800 sa 
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@ PERIPHERALS 


REEL 
| 9-TRACK 
GENIUS 


| OVERLAND DATA wilt bring 
f out the GENIUS IN YOU when it 
comes toconnecting yourPC tothe 
mini/mainframe world. OUR 
ENGINEERS DESIGNED the 
most succeeeful tape drives, 
controllers and software in use 
today. Call the expens ... ODI! 


¢ PC/XT/AT/386/PS2 & Compat. 
* DOS, XENIX, UNIX, NOVELL 
* 800, 1600, 3200, & 6250 BPI 

¢ Outstanding Customer Support 

= 24-hour delivery avaitable on 


Cipher, Qualstar, Anritsu & M4 
“See us at Comdex #W604" 


OY Overland Data 


WU “Experience Makes The Difference” 


CALL TODAY AT 1-800-PC-9TRAK! 


5600 Kearny Mesa Road « San Diego, CA 92111 
TEL: 619/571-5555» FAX: 619/571-0982 
: CIRCLE 586 ON READER SERVICE CARD. 
9-Track Tape 
Subsystem 











The Easiest Way To 


Go From Mainframe 
| To Desktop 
. i is Now you can exchange data files 
Fare eres Ot) Semen your tBM PC/XT/AT 


Data Conversion Subsystem and sen mainframe or mini- 


» Easy-to-use TARSUS software ter using IBM compatible 
ie menu driven with the abil- or 6250 BPI 9-Track tape. 
iiytoarle selectively manipulate Unt can also be used for disk 


+ MB mainframe data on backup. Transfer rate is up to 4 
a 10 MB PC megabytes per minute on PCs 
+ 5 MB per minute data rate include or patibles. Fae 


* Call 1-800-4CiPHER, 
prompt/6, today for pape Gre, tape coupler car card, 


cipher \\ sPUSTAg, 


TOES roles Data Eroduects: tne. Telephone: (816) 882-9022 
CIRCLE 900 ON READER SERVICE CARO CIRCLE $67 ON READER SERVICE CARO 

















reece Tee eens 
TOSHIBA LAPTOP COMPUTERS 


°2400 bps Expansion Slot Internal Modems for 
T1100 +, 11200 11600 13100. T5100 T5200 
M24EC - $399 RJIT & Acoustic Coupler jacks 
M24ES - $399 RJ14 jack RS232 COMMS OB-9 
2400 bps Internal Modem tor Toshiba T1000 
M24iC - $349. RU11 & Acoustic Coupler jacks 


*2400 bps Built-in Modem for T1200, T1600 
M24BI - $299 RJ11 jack, power control mode 


“COMMS: 2 Expansion Slot Card = $232E - $199 
*Oual COMMS Expansion Card = -0232E - $299 
“SCSI Alt2 1/0 Expansion Card SCSIE - $299 
“COMMS-2 Internal T1000 Card = $2321. $149 


“AdaptaPOWER external battery power packs and 
power adapters for the laptop computers. 


PRODUCT R&D Corporation 
1194 Pactic #201. San Luis Obispo, CA 92401 
Phone (805) 546-9713 FAX (805) 546-9716 
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ALLNEW!!! 


9 TRACK TAPE 
SUB-SYSTEM FOR IBM 


PC/AT/386 
starting az low as 


$2,595.00 





1 YEAR Warranty! 


For information interchange, 
Backup end Archival Storege 
Featuring: 


ANSI Std. at 800*/1600/3200 bpi 
Software, cables and controller 
Protective dust cover/door 
MS DOS, Xenix .DEC compatibla 
SCSI*, AT Bus or MCA Interface 
25/50/100 ips speeds standard 

* optional 


AKSystems Inc. 

20741 Maria St. 

Chatsworth CA 91311 

Tet: 818/709-8100 FAX818/407-5889 
CIRCLE $89 ON READER SERVICE CARD 





9 TRACK 
TAPE SYSTEM 


FOR IBM PC/XT/AT 
& PS-2 


« Mainframe to PC Data Traneter 

» High Speed Backup 

© All Software, Complete System 

« Service end Support, eacy 
Inetalletion 


call (818) 343-6565 or write to: 
CONTECH Computer Corp. 


PO. Gen 163 Tersuna, CA $1258 


ote] Baler, | 


CIRCLE $90 ON READER SERVICE CARD: 





@ POWER SUPPLIES 


weicaaitl| 


ndatd tOW (UL fully tested) ad 
Sdencer 150W (Run 84% quieter} e129 
Turte-Cool 150W (Run 25°-40° cooler) $749 
Turbo-Cool 200W (Run 30°-45* cooler} $108 


$99 
$140 
0189 
6299 





table upgrade) 169 
CO270W (Deskpro upgrade 2yr war) $249 


PC POWER & COOLING. INE. 











31510 Mountain Way, Bonsall, CA 92003 
(619) 723-0613 VISAIMC/CODIFO: 
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TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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JW EXPANDABLE MEMORY BOARDS: 


FONT CARTRIDGES 


From A iu Z- Lewnst $5 SuperCartridgs jest 
25 in t- 287 Ow hae nagar 
‘23 preadehent - "46 


PAINTER ENHANCEMENTS 
Lee Pieter (UF GL Sonera 20°88 
Protter in 


(HPGL Hard Emu )-°207 
Laver ( \-" 
| ESE) aszese 
Prone iene? YL 
=e FAX (213)478-€770 aystems 


| CALL (800) 747-HPLJ 
Lowest Prices Guaranteed 


CIRCLE 502 OW READER SERVICE CARD 


LaserJet 
ile lip 


MEMORY EXPANSION 
— With 4MB Capacity 
IMB ......$294 


2MB ..... .$458 
4MB ......$749 













718-854-4864 


EXP COMPUTER Fax 718-854-4828 
CIRCLE 583 ON READER SERVICE CARD 


BETTER PRINTER CONTROL 
PRINTSELECTOR pravides a menu of printer 
functions & embeds printer control inside dac- 
uments it's belter because menu controled 
menu generators allow you fo customize em- 
bedded controls and menus for your printer and 
your needs MSDDS 525” only $5000 + 

$400 SH + 65% sales tax in CA 
Brook King Systems 
10064-7 Larwin Ave. 

| Chatsworth, CA. 91311 

} (818) 882-8451 





| THE 


SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE 
IBM STANDARD 
MARKET... 





@ SOF 
ACCOUNTING 

POINT Of Sale Register 

POSREG Is an innovalive program that works 
wath the Champion Ill acct package to make a 
sophisticated cash register of a PC Il ts fast, 
adaptable and offers accurate inventory and 
acct reports updaled from register, security 
systems with automatic recovery and multiple 
registers can be networked 

OLIVEIRA BUSINESS SYSTEMS, INC 

201 Centennial Si. Suite 401-C 

Glenwood Springs, CD 81601 

1 (800) 228-8893 


PC-FUND 

The teading fund accounting system for local 
govts and non-profit organizations Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Dbligalion Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Oonor Receipts The system supports up to 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE, INC 

PO Box 773028 

Steamboal Springs, CD 80477 

(800) 551-4458 (303) 879-5770 


dBASE ACCOUNTING TOOLS 
“GENERAL LEDGER “ACCTS PAYABLE 
*dINVDICER & A/R “SALES ANALYSIS 
“SERVICE BILLING “DRDER ENTRY 
*JDB COSTING “JOB ESTIMATING 
“PURCH DROANVENTDRY “PAYROLL 
$99 ea + s&h w/dBASE 2, 3 ar3 + Source Code 
dATAMAR SYSTEMS 

4876-P Sania Monica Ave 

San Diego, CA 92107 

(619) 223-3344 
Visa-M/C-AMEX-Check-COD 


MIP FUNO ACCOUNTING 

The MIP Fund Accounting System meets the 
financtal and managerial reporting requirements 
of not-for-profil and governmental organizations 
The System leatures multiple fund and fiscal 
years, user-defined reports and six levels of 
account coding Modules offered: G/L, A/P. AA. 
Payroll, Encumbrance, Expenditure Budget Reve- 
fue Budget and Lotus/DBase interface. MIP FAS 
is available for (BM XT and compatibles 
MICRO INFORMATION PRODUCTS 

505 East Huniland Or. Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


OEALER OPPORTUNITY 

The PYRAMID SYSTEM 1s the new standard in 
business managemenl and accounting soft- 
ware Comprehensive, integrated, easy ta leam 
and use, power of data pracessing with freedom 
ol word processing Software consultants, don’! 
Miss this opportunity call lor your com- 
plete demo diskpak foday! 

INTEGRATED LOGIC SYSTEMS, ine. 

32 Edgerton Road 

Akron, Ohio 44303 

(216) 434-4163 
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@ BUSINESS 


PINMAP™ 

Creale old-fashioned pin maps on your PC 
Plot your Z1P-based data using colored dots on 
aUS map Use your mouse to Z2DDM and LDDX 
af data values and city names Define custom 
AREAS. Easy, yet powerful For EGA. 
VGA ..$750 complete Call or write for 
samples 

HAWTHORNE SOFTWARE COMPANY, INC 
PD Box 35 

Hawthome, NJ 07507 

201-304-0014 


@ BUSINESS PROJECT 
MANAGEMENT 


Do-it-Yourself 
Business Plan 


Tim Berry's Business Plan Toolkit for 
PC or Mac, praised by Inc, Home Office, 
Bankers Monthly, Corporate Cash Flow: | 
“,..well thought-out, clearly written ... 
includes all the spreadsheets you need, 
designed to provide all the standard 
analyses such as multiyear profil and loss, 
ratio analysis, sales forecasts a the like 
.. Some impressive graphs .. 
buy.” With fully-linked Tiaieils, F aple | 
plan, text files, and manual. $99.95 | 





Palo Alto Software 
| (415) 325-3190 


Loe ES —-—__ 
CIRCLE 594 OW READER SERVICE CARD 





BusinessTools 


BizPlanBullder™ Proven busimess & market- 
Ing plan template for raising capital. of launch-' 
tng new products of services. pages nf oul- 
lines, headlines, structured texts... typed & for- 
matted into 33 wordprocessing files. Linked 
financial worksheets for Lotus, Excel. $94 
“We applied for a Joan in early November 
and by Christmas we had $4,200,000." 
“My CPA highly recommends It. 
Companion software packages: 
¢ DealMaker™ Business Valuation $595. 
« Forecast Express™ Cash mgmi-PC $199 
Sales Quota Mgmt for mgrs: -reps $149 
Production Financial Mode! $149 
¢ Privale Placement Memorandum be 
« Employee Policies Handbook $99 
30-day approval. Visa-MC-Amex +Shipping 


800/ 442-7373 + 415/ 94 


«Limited Parinership Agreemeal 





lm COMMUNICATIONS 


@ COMMUNICATIONS 


BARR High-Performance 
RJE Workstations 






BARR RJE products transform 
IBM PC, PS/2, and compatible 
computers into versatile RJE 
workstations for communicat- 
ing with mainframes. 
Features: 
multiple printers 
unattended operation 
print speeds over 6,000 lpm 
electronic forms management! 
line speeds to 128,000 bps 
dial-up or dedicated lines 
LAN gateway service 
easy to lear and use 
menu-driven 
hine-track tape support 
advanced file transfer 
intemal synchronous 
modems: 
2D1C, 208AB, V.32 
Mainframe Protocols Supported: 
SNA RJE with SDLC, Token 
Ring Network, or four 3270 
sessions. 
HASP BSC multileaving 
3780 and 2780 BSC 


BARR Fs, Systems, Inc. 
4131 NW 28 Lane 
Gainesville, FL 32606 


800-BARR-SYS or 
800-227-7797 
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MULTIUSER ONLINE INFOHOST 

You can now place a database of services and 
goods on-line using your PC, and atlow up to 
32 simultaneous users to dial in to your PC, 
accessing intormation, leaving messages, and 
making purchases via modem InfoHost fea- 
tures a customizable relational database that 
can be adapted to a variety of applications 


Free Online Demo: (201) 288-7792 (Modem 8/1/N) 
A-COMM Electronics, inc. —_IntoHost Group 
TEL (201) 288-7885 


FAX (201) 288-1801 


ChipChat for 0$/2 

Get your computer chips chatting with the res! 
ot the world ChipChat is state-of-the-art com- 
Munications software for OS/2 Presentation 
Manager ChipChal does file transfers, terminal 
emulations, and electronic mail in a “win- 
dowed” 0S/2 environment 

CAWTHON SOFTWARE GROUP 

24224 Michigan Avenue 

Dearbom, Michigan 48124-1897 

Phone 313-565-4000 





__ _ Finest ond Fastest Communications Software ANYWHERE! \ 
a 7 Features: RCOM-2;PC and RCOM-3/PC 


Takeover of remote PC 


for fastwet Mo transfers 
protocols 





Che on-line technical 


@t-hours a day! 


support fe weallabie 
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| ml COMMUNICATIONS 





Complete Feephone Management System 


TeleGevsile~ 


Sophveticated Vore Mav and Cail Processing 
with High Quality REAL VOICE Digs’ Recording 
for pour PC XT AP or Compatible 


CALL ps, 


VOICE MAIL ‘scvcmon** 


Indradual Greetings and Passwords + Mutt-Lper Bor 
Capacity “Remote Touch-Tare Access 


spe jae 327 
Meatures of tystemns commng 
nner 
800-637-3061 = 
in CA 408/438-2376 = 
auttipte Lint Descounts: Dester Inquires. 
250 Technology Cutie Scotts Valley CASSOE6 
CARCLE 998 ON READER SERVICE CARD 





MULTI-LINE PC-00S BBS 

You can have up 0 32 users on one computer 
with NO LANS of OOS extenders 1885 
fequires only DOS and lets you cusiomize a 
secure, reliable, full featured information sys- 
tem You can mix local and remote lines al 
speeds up to 19 2kb Call now for full detaits 
and access to a demo system 

eSoft Inc 

16200 Eas! Girard Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


CONSTRUCTION 


CONTROL YOUR JOB COSTS 

With our PC Contraclor job cost accounting 
system The Complete software lor contractors 
incl Payroll, Receivables Payables Job Cost & 
General Ledger Everything you need lo lower 
overhead trim job cosis, & improve your cash~ 
flow $1595 incl FREE phone support & 30 Day 
Money Back Guarantee 

Trump's Software Services, Inc 

209 South Main Street 

Crown Poinl, Indiana 45307 

(219) 662-9395 


CONSTRUCTION ACCOUNTING 
Comprehensive affordable software tor build- 
ers and contraclors Job cost, billing and 
draws, payables, check wriling, purchase or- 
ders, discounl and retention tracking, atl in one 
package—$795 Reviewed and approved by 
Nalional Assn ot Home Builders Also avail- 
able General Accounting and Payroll 

YARD! SYSTEMS INC 

813 Reddick Sireet 

Santa Barbara, CA 93103 

805-966-3666 


@ DATA ENTRY 


Le BEPC 
DATA ENTRY SYSTEM 


RODE/PC 1s the Inghest quality data 
entry solution avallahle and has been 
selected us the uftumate data entry 
solutian by the US Bureau of the 
Census, U5 Army. 155 Navy, New York 
Stock Exchange, Generat Motars, EDS, 
Dupont, Exxon, Texaca, Olivetu, and 
thousands of other large and small 
businesses, universities, and govern 
Ment agencies. 

Full evaluation kits are available Calt us 
today to discuss your data entry plans 


a4 DPX. # expererce. quote, ara ernce 


190% Caller Ave Sulte [at 
Palo Alus Calor 914% ATS 323 8195 
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DATA ENTRY sors 


Fost and powerful, of course. 
but more importantty. 


fo use. 















extremely easy 

Paint the screen farmating 

in minutes. Fulty menu driven. 

A camplete edit fanguage. 

PC $396 

Aso for LAN’s. 

18M AS/400™, r. 

cao 
FREE ria] 

205/776-6443 

000/356-0203 WA 98020 
CIRCLE 600 ON READER SERVICE CARD 

has changed... 

From $741¢, PourPhase, 
CADE, and Winder? Now even the most 
complex data entry is being done on PCs. 
Whether on one PC, of an dozens ina LAN, 
Kaylntrytit provides a profesvonal grade 
datz entry. tts ease of use, 

and fange of capabilides have. 

it the most widely used PC-based system fev 

the world, 







entry incl foreign fonts Reads proportional text, 
pitta * matrix printer outpul and Xerox copies $385 
We Check/AMEXAVISA/MC/COD 
KeyEntryit Essex Publishing Co 
Complete Evaluation Package PO Box 391 
Available Cedar Grove, NJ. 07009 
1-800-533-6879 o: (205) 251.2505 (201) 783-6940 
‘CIRCLE 751 DN READER SERVICE CARD 


@ DICTIONARY 


Data Entry/ Validation 


Accounting 
Payroll 


Document Tracking 
Purchasing 
inventory Market Research 
Order Entry Human Resources 
ENTRYPOINT 90 creates customized 
applications for any type of system. 
* Menu-driven development tools 

© Paint-the-screen image editor 

* Multiple export options 

* Toll-free tech support hotline 

© Award-winning manuals 

Call today for a FREE demo disk and 
NEW Application Catalog. 


DATALEX 
(800) 962-8888 
(415) 362-4466 


CIRCLE 752 ON READER SERVICE CARO. 





@ DATA TRANSFER 


UNIVERSAL DATA COMPATIBILITY 
Crossfite—An intelligent seamless. interactive 
dala link lor DOS-based apalicalions including 
spreadsheel, database and vertical market pro- 
grams @ Capture any data @ Select only the 
fields and records to move @ Move data easily 
fo another applicalion $14995 All charge 
caids 60-day money-back guaranlee 

Saxon Systems, Inc 

18007 Kensington Ave 

Cerritos, CA 90701 

(213) 404-4030 


@ DESK TOP 
PUBLISHING 


Optical Character Recognition (OCR) 
PC-OCR™ soltware converls printed/typed 
documents into editable text files lor your 
desktop publishing syslem Supports HP Scan- 
det, Canon, Panasonic and mos! olher deskiop 
scanners Pre-trained tor many popular tonts 
and trainable to read virtually any typestyle. 





— 


@ DESKTOP 
PUBLISHING 


OPTICAL CHARACTER 
eiserele]\ ingle) E (ele )] 


\you to enter @ batch made 20 you can convert ail of your 

EZ-OCA can read meal fonts and just in case can be 

sett taught new ones EZ OCA 6 compabble with most 
formats 


mayer scanning package 
Compare €2.OCR win ts compottors 18139 901 
coals hundreds of dollars less You mill find i! an extreme 
ty economical package that 1s quick and easy to use 


EZ-OCR 


To order, send $139.90 to: 
JF DESIGNS 
Box 12321, Charleston, SC 29412 
(800) 727-8949 
CIRCLE 754 ON REAOER SERVICE CARD 


PERSONALIZEO FONT CARTRIOGE 
tor DeskJet, LaserJet and compatible pnniers | 
Place your Signature, Letterhead. Logo and Mix 

& Match fonts trom our library ol hand tuned 
bit-mapped fonts Let /7/ reduce your printing 
cost by printing your Letterhead, Text and 
Signature all at the same lime Save Time | 
Money & get constant professional looking 
documents Call lor info 

lnnovalive Type inc 

13 Fairview Circle 

Groveland, MA 01834 

(508) 372-7046 





LePrint Version 3.0 

“The bottom tine on LePrint is thal it creales 
documents of beauty” - Jon David. NYPC 
Newsletter Choose trom 28 type styles, 1/16 
lo over 10 inches Easily condense, expand, 
outline, italicize, bold, circle or rotale lext 
Supports over 180 dot-mainx & laser printers 
18M PC's Starts at less than $200! 

LeBaugh Software Corporation 

10824 Did Mill Ad. Suite 6 

Omaha, NE 68154 

800-532-2844 402-334-4820 


i EDUCATION 


TUTORIALS, COLLEGE COURSES 
Stepman's Tramning Guide describes every low- * 
cos! soutce for you or your slatf to obtain 
computer-relaled traning Every kit, video and 
diskette thal exists (some earn credits) Every 
correspondence schoo! Plus specialized hard- 
fo-find training companies Many courses fill 
quickly Rush $5 check payable to 

‘Stepman Connection 

109 Minna Street Suite 147 

San Francisco CA 94105 














Instant Access to Dictionary Definitions 


instantly pop up dichonary definitions from your word processor with a single keystroke. 
Inductel’s Micro Library Series gives you electronic equivalents of complete dictonanes from: 


PC Magazine | 
Marketplace | 


mayor publishers which will run on your IBM XT, AT, or compatible Products include. Funk & 
Wagnall's Standard Desk Dictionary $79.95, The Concise Dictionary of 26 Languages 
$49.95. and six technical dictionanes from McGraw-Hill $49.95 each Available on STD or HD 
51/4" or 3 1/2" diskettes (408)866-2016 In CA of (800)367-4497 FAX(408)243-1762 


9nd Color 
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@ EDUCATION 







Learn populer "a! eat wy 


ee a 





FOR BEGINNERS 

DOS for Hard Disks °... 159.95 
Intro to IBM PS/2 *. 159.95 
Intro to IBM-PC/AT AT (90 min) 79.95 








79.95 
Intro to Spreadsheets (90 min) ......79.95 
Shake Hands with Your Computer 59.95 
How to Build Your Own PC .....0 59.95 


° Ash about receiving cae Contiouing Education Unit (CEL) for each. 
These ‘Studio-Quality’ Video Training Courses are self-contained training guides, 
which demonstrate every command in a given software package, while showing 
ay copier eset andes bhcardsdteme enscestys Money-Back Guarantee! 


| Dealer/Quantity Discounts Available * Major Credit Cards Accepted 
1] Micuan. Haivenson & Associates 


1313 Newburgh Road ¢ Westland, Michigan 48185 
813, 729-0325 © FAX (313) 729-0238 
786.0 READER SERVICE CARD _ 


@ ENGINEERING 


SIMULATION 

GPSS/PC 1s a full-yrwer version of GPSS, the 
tos! popular mainframe simulation language 
Specifically designed lor interactive use on to- 
‘day's high-speed microprocessors, i is loaded 
with features such 25 interactive graphics and 
animation. Using GPSS/PC, you can predict the 
behavior of complicated real world systems 
MINUTEMAN SOFTWARE 

PO. Box 1718 

Stow, MA 01775 

800-223 1430/506-897-5662 Ext 316 


Mf ENTERTAINMENT/ 
GAMES 





The Computer Comic 


jokes from Hollywood's 

2 er, funniest writers to 

PC. MAGAZINE'S 

MARKETPLACE. 
1S" 


YOUR 


your computer screen. 


KEYBOARD 


fore] \ivizton dle) si 
TO 700,000 
BRAND — 

SPECIFIERS : 

1 (800) 825-4ADS 





i ENTERTAINMENT/GAMES 









PC Magazine Marketplace 
2nd Color Option Available Mi FINANCIAL 


For IBM PCs and compatibles with 3K RAM 


COMIC RELIEF AT ANY TIME WITH 
THE PUSH OF A BUTTON. 


brings hilarious new COMPUTER whan computes fuved on 
0 M I 


Credit card sales: 1-800-289-8773 
7 doys 0 week, 24 hours o doy SEP gy AI [wnat | 
30-day money back guarantee 

$24.95 Plus $4.95 shipping and handling 


PAY BY CHECK AND SAVE $4.95! 


Keyboard Comedy, PO. Box 13192, Dept PC, Lo Jolla, CA 92037 
CA residents add 7% soles tox (Poy $26 70) 
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The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Now Sold in att 50 states and 17 Foreiyn counties! 


© Store Past 1000 Winning Lottery Numbers and Dates! 
© Track as many State or Intemational Lottery Games as you want! No Limit! 
© Produce EXPERT Trend Charts to Identity Thase HOT and DUE Numbers! 
© Analyze Hits 4 ways. Bell Curves, Recency, Percentages, Frequencies, MORE! 

© Produce STATISTICS for ALL Numbers You Play — NO Randomuing Here! 
© Select Numbers te Play 5 Different Ways! You Choose what YOU Like Best! 
© Check Your Bets For WINNING Combinations! Record ALL Systems Piayed! 
° SOO UNS CRORES MRIS oy ol eaenatana came) 

We lnciude Lottery Data Base for State Game of YOUR CHOICE (Please specily}! 

° * Pmt Charts, Staises, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 





No other lottery software package provides all of these features! When we say complete, 
EDEN COMPLETE” Esty © Ue WEN OFIVEN SOREN Printer and Color Monitor 


recommended but not required for use All systems and program features take 
onty SECONDS to complete! Detailed Lottery user manual included. Why pay more for 
less? Use our Years of expenence with Your computer advantage! 
The 50 SYSTEM LOTTERY WHEELER . . . PLUSI™ 
50 NEW wheels PLUS the ability to add your own favontes to the system! Use 


“Stand Aione” OR ink to the Tracker Data Base to extract these HOT and QUE 
fumbers! Circie reader service card for more information! 





Don't Hesitate! Place your Order Now! 


ONLY: $39.95 Pus s2.00 8H 
gg) MGNica Cat tot Fro 1-800-824-7888, Ext. 283 


Ab ForCanatian Caters 1-800-544-2600 


Entertainment On-Line®, inc. Po. 80% 553, Dept PC. Westboro, MA 01581 
The PREMIERE Lottery Software and Audio Products Company 


MC, Visa and MO orders shipped wittun | week Please eltow 2 woekn for Personal Checks. 
MA Residents add S% ealestax « 1986 Entertminment-On-Line®. inc. 


Onter Direct or see Your Local Software Dealer 
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METASTOCK | | 


PROFESSIONWAL 
tors. £295 
Choice Demo Disk—$5 





Joka displays in pop-up window 


Tasteful adult topics 


‘Single knystroke dccess—even if 
‘you're in another program 


‘Single t0 use 


ra ns wala witty 
Pes a) iterature, call 


‘1-800-882-3040 


EQUIS international, Inc. 
Box 26743S.LC, UT 84126 (001) 974-5115 


LOAN PLUS 

Fully menu driven! UserFriendly! Organizes all 

phases of Loan Processing. Easy to track pay- 

ments, Processes five types of Loans. including J 

Rule of 78 Produces Amortization Schedules, | 

Payment Receipts & invoices, Late Nolices End 
| 





of Year Statements. Loan Collechon Report. 
Labels etc PC/MS-DOS/256K. FREE DEMO 
Operating System $695. 

ADVANCED PERFORMANCE Inc 

C/o Vickery Software 1 | 
107 Court St | 
Pickens, SC 29671, 803/878-2100 
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ANNOUNCING THE NEW $35 
MONEY MANAGEMENT SOLUTION. . . 





















even export directly to Lotus 1:2 
index cards 


loan payments — prints amortization 


rey 
irs 
ee 
Dept. M 
375 Collins Rd NE 
Cedar Rapits lows §2402 









a 


p fe Rea Estate 
‘ 


EXEC-AMORT ™ 
Gi Lean Amortizer Pius Software 
§|_for BM-PCAT.PS2 series & compatibies 





1 Ured by theveands Used Nationwide! 
1, of Attorneys @ Used for Judg- 


i] @ Used te verily 

1 Used by big CA'e lender's Agureeit 
00 Loon Amortizedons O Present Vote 
pO 4rrs te O Funes Vetue 
1,” 2 OQ Met Present Yatve 
Q 18 Digh Accurecy internal Rete of 
UC Fired & Acfoctabte foum 
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GUARANTEED. 


MONEYCOUNTS is CPA destgned, easy-to-use, menu-driven with 
on-line help, and requtres no accounting expenence. You'll apprectate 
the case with which MONEYCOUNTS. . , 
@ Manages your cash. checking, savings und credit cards. 
© Prepares your hudget and compares 1 against your actual results 
© Prints enght types of financial statements (including nct worth), six types 

of inquiry reports, and three dimensional pic and bar charts 
8 Lets you optionally save any repon to 
3. or Quattro 
@ Prints any type of pin feed (or laver) check, mana, 


@ Analyzes financing options & savings programs 
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disk or dosplay tt on screen. You can 
mail [rsts — prints labels and 


computes interest rates and 
and accumulation schedules. 


@ Estemates your personal income tax Provides password protection & much more. 
ao .Wday money back guarantee (excluding shipping) 


For Same Day Shipping 
VISA MC COD ORDERS CAI 


1-800-223-6925 


In Canada atl 319 398 7400 HAN 319-395-0217 
Or vend check or money order payable to 
Parson 


Tec hnologs 





““THE MORTGAGE ANALYZER “* 
Bi-weekly mortgages are the hottest concept in 
Mmoney mgmt Money & USA Today claim thal 
thousands of $$ can be saved over the lite of a 
loan W/O refinancing ot add’! pymts Analyzer 
compares bi-weekly wilh present plan A must 
for the money conscious Great lor ARMS & 
other loans 3 5:5 25 disk $30 
KLN Software 
PO Box 3075 
Shawnee, KS 66203 
C00 orders call 1-800-825-0192 Ext 573 


caer ee | 
@ FLOWCHARTING 


WINDOWS FLDWCHARTER $79 
RFFlow 1s a prolessional drawing loo! tor flow 
charts & org charls (requires Miciosofl Win 
dows) 75 shapes automatically adjust in size 
Move, copy. delete groups of objects 7 tevels ot 
200M Move tlowcharts lo olher application via 
the clipboard Supports printer cartridges and 
soft fonts Call for Ina! disk 

RFF ELECTRONICS 

1053 Banyan Court 

Loveland, CD 80538 

303-663-5767 


TurboFlow & Logitech Mouse $ 89 
Legendary Software from: 
Daytron Electronics, Inc 
6108 ‘Stern #104, Richardson, Tx 7508% (214)669-2137 





t Just Another 


TurbdoFlow is senous flawcharting sah- 
ware for your IBM PC at a price that won't 
costyouyourkingdom It's easyto use and 
more powerful than Merlin's magic 

TurboFlow i$ menu driven, interfaces 
with desktop publishing software, and 
Supports a vanety of pnnters and plotters 

So stop wing in the dark ages Call 1- 
800-882-5822 andorder your copy, or ask 
for our free brochure 


TurboFlow $69 





TurboFiow 
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BETTER FLDWCHARTER 

Knaw betore you buy! EASYFLOW 1s Ihe superb 
flowcharting program chosen by over 50,000 
users, and very tavorably reviewed in the March 
10th 1987 issue ol PC Magazine See the 
“Index to Advertisers” under HAVENTREE to 
find aur large display ad in this ssue Now 
available with 30-day MONEY- BACK guarantee 
HavenTree Software Limited 

Order Oesk 1 800-267-0668 

{nlormation. (613} 544 6035 

Telefax (613) 544-9632 


= ae 
@ GRAPHICS 


na ee) 
@ GRAPHICS 


DYNAMIC GRAPHICS LIBRARIES! 
Contour, Bar Pie X-¥, Log & 3D FISHNET 
Graphs are autoscaling Dynamic 3D motion of 
models Fast polygon fill Write 1 routine to 
support CGAEGAVGAHerc & Dot Matrix. 
Laser/Plotiers al {ull sesolution Print screen 
NO ROYALTY For Basic, Fortran & C Begins 
$140 + $30 Src. 

CHIRP TECHNICAL SERVICES 

PO Box 551 

Del Mar, CA 92014-0551 

(619) 632-9510 


Slides From Your PC 


We want your business. And we'll prove it! 


We offer the best service available Experts m 


ir 


12780 High Blutt Drive, Ste 250 + San Diego, CA 92130 
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PC-KEY-DRAW & HyperDraw 

New Ver 3 7 combines CAD, painl, slide show, 
hypertext database, and graphic OOS interface 
in one complete fast and easy to use graphics 
program Special with ad, $90 tor complete 
Package including printed manual, interaclive 
tutorial. support & more! ($15 shareware trial) 
MCVisa/chk/COO 

OEDWARE 

PO. Box 595 

Columbia MD 21045-0595 

(301) 997-9333 FAX (301) 997-2143 





Harvard, Freelance, Pooe and Mirage on staff 


to serve you Free Federal Express ship- 
ping Toll-free Customer Service And if you 
should make a mistake, we'll reshoot your 
sides. free. Call today, and say ‘Vd like 
to try your service. Free." 


1-800-222-2592 
Accent Presentations, Inc. 


RAINDRDP”® 

FAST, compact PriScm Ulility for end users 
ANO developers Hardcopy as fast as 10 sec 
Average binary size 6kbyle 12 video graphic 
stds Scale, rotate, colorized & more ‘CALt‘ 
trom user written programs Complete 9 & 24 
pin dot matrix ink jet & laserjet library $39 95 
RAINBOW TECHNDLOGIES 

8106 St David Court 

Springheld VA 22153 

703-440-0064 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


2S 
@ HEALTH 


Oiet Analyzer/Recipe Book 

© NSL Diet Analyzer—tdeal tor weight control, 
menu planning, special diets Tracks calories 
cholesterol, fat, liber + 20 others lor 1000 
foods plus 100 exercises $4995 Demo $5 
© Chef's Accountant —A new recipe and home 
manager $59.95 $2.50 s/h 30 day inal FREE 
CATALOG 

NATURAL SOFTWARE LIMITEO 

129 Pearsall Place 

ithaca, NY 14850 

800-626-2511 607-272-0157 (NY) 


COMPUTER FILES 


Use your computer to design your next 

presentation. Then send us your files for 
imaging. Vibrant, high resolution slides 
delivered on your desk within 24-48 hrs. 


Dozens of software pkgs. supported. 


Call toll-free 
1-800/433-8829 IE 


Tha Completa Mailing List Managament 
System For Your Microcomputer 


dBase Source Code included ' 


Capante of handing nundreds of tists Over 200 eas 
louse mailing est management tunchons Graprcat 
mmlertace AtlesI artucrocompule: erogeam takes 
‘maring bst management senousty* 


$295 Cail Now For Brochure 
(213) 435-6695 


Software Blueprints Inc 


7OW3S3 8743 © FAX 703/343-0691 
1011 Second Si SW © Rounoke VA 24016 
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Can your plotting 
program do this? 


= 
a 
& 
& 
a 
6 


aw 


Time (jsec) 


CoPlot can! 


CoPiot is part of our lull line ot sotiware 
lor scientists and engineers. 

CoStat - lor alalistica, 

CoPlot - lor scientific graphs, 

CoDraw - for technical drawings 
$99 each or $259 tor all three. 
Joho Bvorek says: ‘Don't fel the iow 
price fool you; this is excelien| soflware.” 


Colfort Softwere (415) 524-9878 

PO Box 1149, Berkeley, CA 94701 

(This ad was created with CoPiot ) 
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3 FREE SLIOES FROM YOUR PC 
COMPUTER SLIOE EXPRESS 

Converts your graphic files into 4000 line tull 
color slides, overheads or printouts All popular 
{pograins sepporied. 2 nowt Surwee ‘by snc- 
dem or disk As low 2s $6.50 Call or FAX for 
your FREE valuable ($27 00) coupon and FREE 
48 page catalog 

Visual Horizons 

180 Metro Pask 

Rochester, New York 14623 

Phone: (716) 424-5300 FAX (716) 424-5313 


PEN PLOTTER EMULATOR 

FPLOT tuens your dof matnx or laser printer inl 
as HP pen plotter Fast ht-res outpul No jagged 
lines Vary line width. color Works with Auto- 
cad, Orabx, etc Supports NEC P5/P6. 18M 
Proprinter, Epson LQ/FX. Toshiba, HP Laserjet, 
Okidata 29x/39x Hercules/CGWVEGAVGA $64 
ch/mo 

Fplot Corporation 

24-16 Steinway St, Suite 605 

Astoria, NY 11103 

718-545-3505 


EGAO Screen Print 

Prints contents ot VGA, EGA CGA displays on 
variety of printers Uses cotor capabilities of 
printers such as Star NX-1000 Rainbow Crop 
box lets you print any fegion of the screen 
Enlarge graphics 1 fo 4 fimes Setup program 
tor picking printer colors, etc Cail or write tor 
free catalog 

Lindley Systems 

4257 Berwick Place 

Woodbridge. VA 22192 

(703) 590-8890 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsoll Fortran/ 
Pascal, R-M. Lahey callable routines Graphics 
primitives. lotal 2-D plot support, 3-0 ptots and 
Solid models VGAVEGA Hercules mono sup- 
port HP/HI plotter? PLOTMATIC Laser, dot 
Matrix printer? PRINTMATIC $135 ea Any 2, 
$240, ali 3, $340 Ask about our 15 lonts 
MICROCOMPATIBLES, INC 

301 Prelude Orve Dept PC 

Shiver Spring. Wi 20907 

(301) 593-0683 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET .. . 
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Used by USDA, hoepitals, colleges, 
fitness centers, homes. Affordable, easy 
© use, guaranioed. 

Send Now: FREE DEMO DISKI 


ESHA 


RESEARCH 


PO Box 13028-M © Salem, OR 97300 
Phone: (503) 585-6242 
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SS 
INVENTORY 


***dFELLER iNVENTORY*** 

A business inventory program wntien in modifia 
ble dBASE source code The menu-driven pro- 
gram lets you locate items by invenlory name or 
fumber It keeps track of reorder points, ven- 
ors, average cost & other inlormation 

* dFELLER Inventory $150/Requires dBASE IN/ll 
* GFELLER Plus $200/with History & PO's 
Requires d8ASE Ill- fll PLUS (for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

(shpeming, MI 49849 

*+°(906) 486-6024°°° 


INVENTORY MANAGEMENT 

Stock Master 40, commercial grade system pro- 
wides Stock Status Purchase Order Writing & 
Tracking Trend Anatysis, Quality Control Report- 
tng Detail Analysis, 8ill of Matenals, Muti Loca- 
fions and more Modular, “micro” priced & 
vontigaren Tu your reas Codu) SuUrde avaliallle 
APPLIED MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Post Office Box 3299 Seal Beach CA 90740) 
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PostWare for the BiG Jobs 

Fast, accurate PC soltware lor commercial & 
large volume mailers. Corrects addresses & 
adds ZIP, Carrer Rte and ZIP +4 at 81,818 
fecords/hr Mail stream sorting at 14.690 
fecords/min USPS certified at over 99% accu- 
fate Calculates postage. prints labels & bag 
tags Call for FREE brochure 

Posialsoft. Inc 

4439 Mormon Coulee Rd 

La Crosse, WI 54601-8220 

608/788-8700 (in Wi) 800/831-MAIL (6245) 


PC Magazine Marketplace 
the ultimate target 
market! 


The brand specifiers whit read PC 
Magazin don't have the tine to shop 
around, their unly concern ts getting 
what they need as quickly as possible. 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Markrtptice’s, 
Direct Response/Oisplay Ad furmat 
represents a fast, easy and cust effec 
tive method nf product acquistlion. 
Thos kin tow Wave the pratuvras 
they need and the information they 
want regarding price, solume dis 
counts, specificateons and delivery. 

Hyon think that your business can 
benefit from the 700,100 brand spec 
Miers who read PC Magazine 
YOU'RE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 











@ MAILING PROGRAMS 
SUPPORTS ALL UPS FUNCTIONS» SPECIAL REPORTS 
«INCLUDES SCALE INTERFACE « EASY INSTALL-EASY TO USE 
1» MENU DRIVEN @ $405~ MULTI USER $595 
DATA BUSINESS SYSTEMS 


19640 Coley Aver Cir = Fountain Valtey, CA 92708 - 714/662-3282 « FAX 714/662-1906 
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Speed Up UPS Shipping with ShipMate 
Intro Offer $395 


UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy ® 1805 Cottonwood @ Carlsbad, CA 92009 
(619) 931-0350 





“It's so easy—even the boss can use it!” 





@ MEDICAL 

PRACTICE MANAGEMENT 

MO VersaForm, the most Hexible palient ac 
counting and insurance claims package |’ro 
Qrammabie fully customizable includes cum- 
plete database management syslem Customue 
feports. files, and screens Full source includ 
ed LAN support Dealers wanted $995 for 
Single user Free Iiteralure & demo 

Apphed Software Technology 

591 W Hamilion Ave Ste 201 Dept 99 


Campbell, CA 95008 
800-678-1111 ext 99 


@ MUSIC 


iWibicruvren Ps39 





& response and expressive | 
'F /as elegant dol matrix and inser printing, 
/ / (206) 462-1007 
1-800-426-2673 terorwa, 


Temporal Acuity Products Inc 
L a a ea E uty Bu.eae WA yet + 
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FORTE til MIDI Sequencers 

16/32 Itacks. 16 channels/track Record: 
Piayback 1.000.000 notes Most powertil 
MIO! ediling Rhythmucally flexible Step entry 
Auto Punch, quantization realtime playback 
control, OOS shell New in FORTE Il Systeta 
exclusive storage, unlimted looping, SMPTE 
cue hist, Songlist. Accel/nitard $150/$250 
LTA Productions 

PO Box 6623 

Hamden, CT 06517 

(203) 787-9857 
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r 2 


@ MUSIC 


Computer Music Specialists 
Discount Pricing 


Knowledgeable Sales Staff 


Complete err 
Before During and After Sale 
FREE CATALOG 
with Hundreds of MIDi Products 
MICRO MUSIC 5269-17 Bulord Highway 
Atlanta GA 30340 (404) 454-9646 
Worldwide Shipping 





SONGWRIGHT IV 

Music Processor prints professronal shee! mu- 
sic Songs scores with lext, chords symbols 
Compose, edit, copy, record, transcribe play 
transpose to any key Gass/treble. mulliple 
staves, ail meters MIDI optional |8M/Epson/ 
Star printers. CGA/Hercules graphics $89 95 
LaserJet plus $30 Send for tree sample outpul 
SongWright Software 

Route 1, Box 83 

Lovettesville, VA 22080 

(703) 822-9068 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





@ PREVENTIVE 
MAINTENANCE 


Memory Minder 
Memory Minder ts the most comprehensive 
disk diagnostic program available for 
microcomputers Ary operator can quickly and 
easily check the vital operating parameters of 
their floppy dives, including spindle speed 
head alignment. read senatmity and others 
Run Memory Minder before vita} data backup. 
operations. Use it to align the dnves without 
the use of an oscilloscope 
IBM PC. XT. AT program and manual $71) 
Preciswn Alignment Diskettes sold separately 
$40 each 525° 40 track. 525° Mi track. 12 
MB AT, or 3.5° 80 track drives. 


Ut 


J&M Systems, Ltd. 
15100-A Central SE 
‘que, New Mexico 87123 
505/292-4162 
We accept MasterCard and Visa 
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FLEET/EQUIP MAINTENANCE 

A preventive maintenance & report generating 
syslem tor vehicles‘equip that require periodic 
maintenance Some teatures Totally menu driv 

en. Cos! per miteshr reports. PM reports, 
Scheduled maintenance reports & warning, 
Service history, Gas. Oil history, Parts:Cost. Oil 
analysis results reporting 

RAM Systems Inc 

224 Causeway Blvd 

La Crosse WI 54603 

608-782-8130 


TEST DRIVE 

A complele Floppy Oisk Dre diagnostic pro 
gram Pass/Fail or detailed reports Can be 
used fo align drives Supports 360K-5%”. 
1.2M-S¥e"_ 720K 1 144M-34" $99 for one 
format $149 for any two $189 for all three 
Alignment disks included Money back guaran 
lee We're sure you'll find TEST ORIVE to be Ihe 
best FAX of call us for detatls VISA/MC 
MicroSystem Developmen! 

4100 Moorpark Avenue M’S 104 

San Jose CA 95117 USA 

(408)296-4000 FAX(406)296 5877 


@ PROGRAMMERS 
TOOLS 















interactive demonstration disk is yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Release 2; familiar com- 
mands, large file support and network compatibility. 


Command Technot 
Corporation 


1040 Marina Village Parkway, Alameda, Ca. 94501-1041 
Phone: (415) 521-5900 FAX: (415) 521-0369 Telex: 509330 CTC 
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@ PROGRAMMERS 
TOOLS 


SOURCER.. 486 
COMMENTING DISASSEMBLER 


Sourcer « creates detailed commented source 
code and listings from memory COM tiles o 
EXE bles cerectly suttable for assembly Buil in 
ata analyzer and semulalor resolves muliple data 
Segments and prowdes detailed comments on 
interrupts and subtuncbors | ports and much 
more New release supports 8088 87 to 80386 
87 80486 and ¥20 V30 mstructons Optonal 
BIOS Pre'Processor « raies detatled com- 
mented hstings for any BIOS “Soutcer is the best 
dsassembler we ve ever seen” PC Magazme 
117.89 page 101 
SOURCER 
SOURCER w BIOS Pre-Processor . 
ASMtool = Source Code Analyzer $ 8995 
UNPACKER:” Unpack EXE tiles $ 3995 
SAH USA 'S3 Can Mex $10 Other S15 CA Fes add tax 

Yo order or recerve informalion just call’ 

1-800-662-8266 
V COMMUNICATIONS 
3031 Tih Way Suue 802 Deps CC 
Sanfose CA 95628 «1408: 290 4224 


$ 9995 
$139 95 


FREE BUYER’S GUIDE 


Call or wite for your FREE comprehensive 
Buyer's Guide which contains descrip- 
thons of over 800 software products trom 
more than 300 manutacturers, plus infor- 
mative articles by some of todays industry 
experts. Programmer's Connection has 
supplied the professional programmer 
since 1984 with quality products by offer- 
ing unbiased advice, low prices, fast 
delivery and no hidden charges. 


Programmer’s Connection 
7249 Whipple Ave NW 
North Canton, Ohio 44720 
800-336-1166 
800-225-1166 
216-494-3781 


USA... 
Canada 
Imernabonal 
FAX 216-494-5260 
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PC Magazine 
Marketplace 
2nd Color 
Option Available 
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Mi PROGRAMMERS TOOLS 


QuickBASIC Programmers 
We are the leading publisher of Programmer's Toois for QB. Our specialty 
(ogame pt iet Sx outives. we mus haved paciage inal lee yourske 
your 


Programs memory-resident in as little as 8K of memory! 

Call Toll Free or write for detailed information with no strings attached. 
1-800-922-3383 » 404-552-0565 * CALL M-F, 9-6 Eastern Time 
MicroHelp, Inc. * 4636 Huntridge Driv joswell, GA 30075 
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j CCI-Tools Cc 
CI, CcHTools for C |) mt PUBLIC DOMAIN/ 
mect'Cprewranmingneeds: | GHA BEWARE 


Record handling. comprehensive 
screen I/O. data moving and much 
more Just some functions Gef, Pu, 
Lineinput, Window, Lprint, Mid, Lsef, 
Kill, Chain Program with the ease 
BASIC and the power of C CCI Tools 
for MS DOS MS C5 1. @C. QC2—full 
documentation. samples diskette 
and small memory module $42 Ail: 
braries $108 Specify diskette swe 

Chicago Cybemetics, Inc 

$225 Old Orchard Road #1 
Skokie. Il 60077 
Cott To Fea 1 600 448.5818 
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Opt-Tech Sort/Merge 4.0 

Extremely fast Sort/Merge program Runas a DOS 
command or CALL as a subroutine Unlimited 
fileses most languages datatypes & litetypes 
Supported including Bireve and dBASE Il & {ll 
Advanced features include record selection 1e- 
Cord reformatting & much more! Call or write for 
more info MS DOS $149 0.2 Xenix $249 


FREE 
IBM 


CATALOG 


72 PAGES! 
Software, Ribbons, 
Labels, Books, Etc. 


Best Bits & Bytes a3) 


PO. Box @225-M 
Van Nuys, CA 91409 
CALL NOW! 
TOLL FREE-24 HRS. 
1-800-245-BYTE 
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(|B The California Freeware 
Home Shopping Club 


Opt Tech Data Processing 

PO Box 678 a oe Ro for the 
Zephyr Cove NV 69448 , 

(702) 588-3737 


DiS-ASSEMBLING. DEBUGGING 

Code-Genesalor ($119) can disassemble COM 

EXE BIOS Device Driver RAM 

@ ican also simulate the program with Ihe Irace 
oF go command 

@ record sleps execuled Irom Breakpoint to 
Breakpoinl 

© even trace the program which OLBUG can't 
trace and the protected software 

Dual Sattware 

PO Box 090-213 Brooktyn. NY 11209 

212-725-0528 


Computties Mac? Amaat Apple he & Commodore 
= me (600) eee @& 


1M7E Pores ot Por 4 Pamaaie CA 90550 


USA 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





| mi PUBLIC DOMAIN/ 
SHAREWARE 


SELECTED SOFTWARE © 


Anti-Virus Utilities, Desk Top Publishing Art, Utili- 
ties, Spreadsheets, Word Processors, Engineering 
and CAD, Database, Communications, Business and 


CONTECH Computer Corporation 
PO Box 297 Tarzana, CA 91387 


FAX; 818-343-6894 


Send $2 for complete Software Catalog ancie 774. 0N READER SERVICE CARD 


Financial, Graphice, Languages and Training, 
Sports, Games, Home, Music, Farm, Ham Radio, 
Computer Training, Statistics, Raligion. 





— —— a 














@ PUBLIC DOMAIN/SHAREWARE 


| Ul 
"More Bytee for the Buokt" ne USA. Hl 
Over 2200 shareware & Public~-domein programs on 
and because each disk FULL of programe 


ea 
reHAT A alsa es than 4centilf™ 


Ee Pron Us Ullitiee! 
ein MUCH, Pe 


Bo. ote 1-8 
Memphis, 


a Programm 
oI! iCall for or FREE CATALOG! 


Aad 


Database Systema! 
Ing Languages! 


1-901-763-0471 


‘TN 38187 1780079990471, 


MegaBytes-Not MegaBucks! 


24 HOUR ORDER LINE 
= 1-800-876-8496 
SHARERRS. 
feetaance (405) 524-7489 
Ledids City, OK 72157 


POR De Dept 
CIRCLE 77 ON HEAUEH SEHVICE CARD. 


SOFTWARE 
CATALOG 


Low as $1 50 / Oisk 
Dver 1050 ‘3M Software 
For ast senice 
wre To 
SOFTSHOPPE,INC. 
2D Sox 3678 
ann arocr ‘) 28106-3078 
3135 761-7638 
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@ REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive sottware for managing residen 
hal. commercial, condos, and more Three ver- 
sions Basic PM for owner/manager $495, De- 
fume PM for professional management $1,195 
Mull-Uset with Novell network compatibility 
$2,395 Includes check wriling recusnng ex- 
penses, G/L, management reporting 
YARDI SYSTEMS. INC 

813 Reddick St 

Santa Barbara CA 93103 
805-966 3666 
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FREE SOFTWARE 


TOP 10 IBM SOFTWARE 
© 10 disk set - latest versions 
PC Write, PC Cale+, TreeView 
DanCad, File Express, Moraff's 
Revenge, HGCIBM, Novatron, 
Home Base, Spacewars, plus 
our 1600+ disk catalog 
PAY ONLY $5.00 8/H 
© Visa/MC/Amex/Check 
Intemational Software Library 
511 Encinitas Bivd. Ste 104 
Encinitas, CA. $2024 


CALL a 00 669-2669 
lunted Roo Sse 
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IBM SOFTWARE 
CATALOG 
lorie Tit y-Merscddisiitelaty 
1000's of Great Programs 
Only $299 per Disk 
Carefully Selected 
Fully Tested 
Indudes Exciusive 
2 FREE disk offer 


THE SOFTWARE LABS 
3767 Overland Ave No 12 
Los Angeles, CA 90034 
Witte or Call (713) 559.5456 
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L-PLOT... 

A Meles & Bounds program to piot/prini plats 
of any scale- Any description use Any mea- 
suremen|! Calc areas. error of closure, plots 
Tull tracts IBM compat with monographics, 
CGA or EGA capability $190 Or send $15 tor 
teal working demo, refundable wilh order Visa’ 
MCrchk Free into 

LAN/SCAN, Inc 

PQ Box 6863 

Abilene TX 79608 

{915) 672 2901 





@ REAL ESTATE 


MANAGEMENT & ANALYSIS 

* “Real Property Management" $395/$595 for 
residential & commercial properties and other 
bkkp'g Flags deling't tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
recurring data * “Real Analyzes” $195, when 
deciding buy/sell, exchange, or refinance 
30 day money back guarantee 
REAL-COMP [NC 

PO Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


PROPERTY MANAGEMENT 
Full-featured, easy to use Property Manage- 
ment Software Programs provide features that 
exceed of are comparable fo packages costing 
fen times as much The Landiord Pius manages 
up to 10 properties-$295 The Landlord Plus #1 
manages up to 100 properties-$595 Cail to 
order of lo receive more information 
SYSTEMS PLUS, INC 

500 Clyde Avenue 

Mountain View CA 94043 

800-222-7701. 800-222-7707 in CA 


@ RELIGION 
Instant — Access 


PROPERTY MANAGEMENT 

Since 1978 over 6,500 users of our software 
have tound il comprehensive, tlexible and easy 
to use We offer systems to manage the follow 
ing types ot properties COMMERCIAL/ 
RESIQENTIAL / CONOOMINIUM / HOME- 
OWNERS ASSOC /MINI-STORAGE FACILITIES 
For mare into and sample printouts call 
REALTY AUTOMATION 

11365 East Shore Orive 

Hayden Lake, 10 83835 

(208) 772-3259 


PROPERTY MANAGEMENT 
Rental-Ease New state of the art property man- 
agement software Extremely fast and easy to 
use Everything 1s included, tenant tracking, 
fepaifs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate in property management! $695 com- 
plele Free brochure, Demo $10 

STRATEGIC OFFICE SYSTEMS 

688 North 500 West #61 

Mt Pleasant, UT 84647 

800-942-6784 or 801-462-2130 


QUICKVERSE 
BIBLE CONCORDANCE 


QUICKVERSE BIBLE CONCORDANCE is a fast, easy-to-use tool for general Bible 
study and in-depth research QUICK VERSE puts the complete text of the Bible at 


your fingertips, allowing you to 


@ Instantly locate any word of verse in the entire Bible 
@ Search for phrases, combinations of words (in any order), or any word In a list 
© Limit searches to a particular range of books, chapters, or verses 


© Print 
CESSOT 
® Outperforms products 
guarantee (excluding shipping) 


sina vartety of formats or save them to file fur export to your word 


osting much more Carnes a 30-day money back 


{Fe atures listed are for [BM /Compatible, Macintosh verston also available ) 
Four translations available, please specify version and disk size when ordering 


KJV $491 NIV $59 


Parsons Technology, 


Dept M, 
375 Collins Rd. NE, Cedar Rapids, 1A 52402 


RSV $53 
Add $5 shipping/handling Disk size 5 1/4 
Call or send Check/VISA/MC or COD 


1-800-223-6925 


NKJV $53 
or 31/2! | (add $3) 


(In Canada Call 319-395-7300) 
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@ RELIGION 


Bible study tools that grow with you. 


THE WORD processor 
The most comprehensive Family 
of Products for Bible Seudy. 


Start. with VERSE SEARCH 

including the Bible translation of 

J \ your choice with Instant Access 
‘Se to any verse. Search for any 
Bor, . words or phrases. Separate 
windows for comparing verses. 

And much more! Only $99.95 

AS YOU GROW, add NIV, RSV, 

KJV of NKJV text, Greek or Hebrew 
transliterators or topical cross 
references, personal commentary, 
a chronological Bible and chain 
references. Our memory resident 
VERSE TYPIST transfers 

verses to your word processor. 


Bible Research Systems 


1-800-423-1228 


2013 Wells Branch Parkway #304 ¢ Austin, Texas 78728 
‘Tech Support ($12)251-7541 Postage extra: For 18M, MSDOS, Macintosh. 
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Bible Challenge 


An Exciting New Game For The Entire Family (1-6 Players) 
Test your biblical knowledge! Bible Chaltenge” is a “board styfe” computer game with over 
1500 challenging questions. Creat for parties and sodal events! Players can be divided into 
teams for lots of fun, laughter and fellowship! 

OMLY $29.95 POSTAGE FAID 
VALUE MART - SOFTWARE 


with 
Thesaurus 


1-800-233-2139 


{077 tas Montague Ae fe Charesion $C 29805 jam 
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CHURCH SOFTWARE 


Oiscover tor yourselt why more churches are choosing PowerChurch Plus * 
Try out the leading membership and accounting package 
Cail today tor your FREE full-working OEMO. 


F1 SOFTWARE, P.O Box 3096 Beverly Hilts, CA 90212 
(213) 854-0865 
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LDELORS 
CHOICE 


gO FACT FILE 
Get The Word Out! 


Your Product Has Been Chosen 
EDITOR’S CHOICE 


Let us take your article to its highest level 
of marketing poteotial with a reprint! 


To find out how you can have your article or review 
clegantly reprintcd®* on 80 Ib paper stock, In 4-color, 
2-color or |-cotor, call or write today: 

Jennifer Locke—Reprints Manager; 
“ff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447. 


°° Minimium quantity $4) reprints 
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@ RELIGION 


=NAS COMPUTER BIBLE = 
E NEW! Version 2.1 
New American Standard 
The best of the best sellers 
For (BM and 100% Compalibie 
¢ Instant word or phrase search. 
* Use saved verses with word 
bbe ‘or included text editor, 
cludes windowing, wild- 
carding & logical operators. 
Satisfaction guaranteed 
or your money back! 


Foundatlon Press 
oF LL] 


SEARCH TH 
BIBLE IN 
2 SECONDS 
OR LESS. 


WORDseerch™ is the world’s 
fastest, most advanced, user 
friendly Bible concordance 
software. Now available in 
both NIV and KJV. 

Instantly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
word processor. 

$99.00 plus $5 p&h. Full- 


P.O. Box 6439 
wai) A occaad 


$129.95 (CA orders add 6% tax) plas 
400 P & H 
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700 p PC MAGAZINE'S 
apt ie se E bt MARKETPLACE 


800-888-9898 1S 


Cotorede Spies CO CO 80934 VW ce) U R 


CONNECTION 
TO 700,000 
BRAND 
SPECIFIERS 
1 (800) 825-4ADS 





@ SCIENTIFIC 











‘The intelligent, st a ca 
puter 6 powerful enough for industrial and 
research applications, yet inexpensive and 
sample enough for school and home use. 
© Easy to “program” and use 

© Powertul real-time graptiics 

© 30 Digrtal/Analog (1/0 channels 

* Intesfaces to PC via RS-232 

o+ modem 

Call your SOLUS representative 

now And contro! your world! 





Monitor and 
Control From Your PC 


SOLUS Conce m Personal Control 


Only Host Software 
Merona, (800) 2475712 
$895 wea “in Oregon and outsde US. (503) 635-3966 
eh TMT frac, £200 Kress Hey Pree, 2-120 
ec se 
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GREAT GEOLOGICAL SOFTWARE! 
Over 60 programs for petroleum, mining, hy- 
drology. academic and scientilic uses 
Gridding/contouring, log plotting, plate tec- 
tonics, digitizing. basemapping, ternary plots, 
steronets, cross sections, lots more LaserJet 
support, Macintosh too! Aflordable, $75 to 
$2500 Call, white or fax lor Ire catalog 
Rockware Inc 

4251 Kipling Street Suite 595 

Wheat Ridge, CO 80033 

303-423-5645 FAX. 303-423-6171 









TO PLACE YOUR 
ADIN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





Client Management, Telemarketing, Direct Marketing, Field Sates, Custom Reports, Lead Tracking, Profiling, Call Scheduling, Autodial, 
Followup Letters, Unlimited Notes & Contacts, Laser Interface, Pop-up Windows, User-customizable for any Business, True LAN System. 
Box $31650, Grand Prairie, Texas 75053 


PC & LAN Versions 1-800-433-5355 


_New! SaleMaker Plus 
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of the Tinest, possibly the best, of alll sal 
| Management programs . . 


<n my opinion, iis very much the way (0 1 
Leon Wortman, Business Marketing. July, (989 


I FREE 
al 1-800-777-6368 BAEFEL | 
5: 


| Musger { 
| DEMO _ 342 Ze nas 5., Suite A-101, Mid JT 84047 (801) 5 
intone ~ Giicte Teo ON HEADEN SERVICE CARD 





PCG MAGAZINE 
is #1 in classified ad lineage 
Tele ems)Cureciemeelreliicmertiellciulsrep 


Join the winning team and place your ad 
(212) 503-5115 or (800) 825 - 4ADS 
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@ SECURITY 


SOFTWARE COPY PROTECTION 
© Installs eastly on your IBM-PC software 
© Defeats all disk copy software 

© Supports at! Hard & Floppy disk formats 
@ Requires NO special devices of disks. 


© Invisible to your end user 

Eval disk protects 2 disks $25 
‘Seater Wi Gees “TOU iss BS] 
L-Tech Corporation 


377 Route 17 South, Suite 618 
Hasbrouck Heights, NJ 0760: 
(201) 288-1608 BBS 201-288-8795(8/N/1) 


(214) 264-2626 


MAGAZINE! 
bt TORS 
12/22/87, Ver 1.51 | 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multiiayesed security Rapid decryp- 
tion algorithms Relable secunty device trans~ 
parenl to PARALLEL or SERIAL port, Compli- 
mented by tow cost KEY-LOCK™ multifeatured 
COMPU-LOCK™ including countdown, timeout, 
tila Bitodiny & mali-groduck prdtediron 
MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle 

Littleton, CO 80122 

(303) $22-6410 or 770-1863 


rr ee ee 
a ' 7 U's ae 1a Uo 
LL ee 


THE SHOWCASE FOR PRODUC 





@ SECURITY 


PASSWORD is PC 
Security! 


* Password Is a software program which 
secures your valuable data. 

* Simpic installation, easy menu driven 
maintenance, requires no 
teformatting. 

© Hoot limit option sccures hard disk. 

= Password provides for up 10 100 users. 

® The supervisor conlrols access 10 
protected directories with a singie 
keystroke. 

© Provides audi sail of user activity. 

‘© Password aging, 

‘© The option lo create user menus. 

© Vieus detection, 

® Screen privacy. 

* Intruder detection. 


NASDEC International 

2704-85 Garry St PH (204) 956-2798 
Winnipeg, MI FAX (204) 943-3702 
Canada RIC 4)S 
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HANDS OFF THE PROGRAM” 


PC SECURITY 


OPERATING SYSTEM SECURITY 
* gecires Subdirectones, Kies, priniers and 


hoppies: 
© Keyboard iock—aulomatic or manual 
* Log PC boot. program exec, file opens 
ts 


® Prevents DOS FORMAT end most viruses 
® Drive A Boot Protecton/Hard Disk Lock 
* IBM PC of 100% compatible—DOS Va0+ 


pres $89.95 
20 373 
(Check Money Onder VISA MC accepted 
Systems Consulting Inc. 
412-963-1624 
PO Ger 111208 Puteburgh, PA 18298 
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EVERL@-K 


COPY PROTECTION 
Oesigned for cione compatibility & strength 
+ Thwarts ALL 8it- copy Software 
= Protect any COMEXE wo Source changes 
+ Shut down Debug Tracing & Oisassembiers 
+ Supports all Hard & floopy Orsk formats, 

+ Resinct or allow Network Installs 

+ Limnt program use dy Date or #Executes 

+ Remotely resei installs. ate or #Executes 

+ No damaged media or 10 plugs 

For IGM & clones-$195 & up-Free into & Duma 


Az-Tech Sottwara, Inc. 
305 East Franklin 
Richmond, MO 64065 
(800) 227-0644 (816) 776-2700 
FAX (816) 776-8398 
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lh 


With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
(Parallet Port Interface) 

@ STANDARD KEY TAG 
Unlimited executions 

®@ COUPON KEY TAG 
Limited executions 

© DURATION KEY TAC 
Limtted (days, hours, min.) 


— = 


| { 
" von 
| —d: J 
Wu _.___.. 
For Disk Security 
High Level Security 
@ PADLOCK II DISK 
@ SAFEGUARD DISKS 
®@ COUPON DISKS 
(New Macintosh Version) 


For Hard Disk Protection 
*HDCOPY 


Low Level Security 
User Installable Protection 


© PC-PADLOCK 


The market ts filled with copy 

prc ection products which burden the 
user or simply don’t work, We have 
over 3500 satished softwere firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years, 

Why should your valuable data or 
useful software program become 
availabte in the Public Domain? 


Call or write for hae 3 


more information. 
GLENCO 

ENGINEERING INC. 
a1 w Algongun Ad. (S12) 364¢SOFT 
Arlington Hts , IL 6000S need 


Telex 493-7109 





SERVICES IN THE IBM STANDARD MARKET 


he world’s leading soft- 

wore monufocturers 
depend on Sofiguord copy 
protection systems Your 
FREE DISKETTE introduces 
you to SuperLock * — tnvisi- 
ble copy protection for 


| 18M-PC (ond compatibles) 


ond Mocntosh 


© Hord disk support 

© No source code chonge 
© Customized versions 

© LAN support 

© New upgrodes ovoiloble 


(800) 842-9388 


SOFTGUARD SYSTEMS INC. 
710 Lokeway, Suite 200 
Sunnyvale, Califarnia 94086 
FAX (408) 773-1405 
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® Statistical 
Navigator” 


An expert 
strategies in helping to determine 
appropriate statistical analysis. 
Version 1.1 - $99.95 
(plas shipping and handling) 

VISA, MC, AMEX, PO and 
Personal Checks accepted. 
Call toll-free 1-800-537-4866 
Missouri residents call 


314-445-4554 
FAX 314-045-4589 
IDEAWORKS 
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O with SOLO 


deal for researchers and busi- 
ness professianals. SOLO 
Provides all the necessary stat 
procedures. incredibly easy to 
use. Inexpensive enough for a 
single project or occasional use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed! 


SOFTWARE 
1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 
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regression ¢ time senes © tabulation 
© ANOVA ¢ plots © histograms © 
much more. DOS based version in- 
cludes LOTUS interface, hi-res 
graphics, no copy protection. Used in 
over 60% of Fortine 50 companies. 
For free brochure call 814/238-3280. 


MINITAB &2 

Fa 

cca Gl ror Wane 
Minitab, Inc 

308: Enterpnse Dr. State College, PA 1680] 
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THE BASS System™ 

Why use up 8 meg and 640K just fo run a data 
step on your PC? Now you can run your dala 
step code and stalistical procs with a system 
thal takes only 1 meg and 400K (and costs only 
$399}! Free information 

BASS Institute, Inc. 

PO Box 349 

Chapel Hill, NC 27514 

(919) 933-7096 or BB (919) 968-6755 (N, 8, 1) 


OBMS/COPY TRANSFERS DATA 
Now your favonte stal package can access any 
database OBMS/COPY can directly convert 
any database of spreadsheet file into any stal 
package lile and vice versa The PLUS version 
allows. sorts selections, and recalculalions 
$195 30-day guarantee VISA/MC/AMEX/PO) 
coo 

CONCEPTUAL SOFTWARE, INC 

PO. Box 56627 

Houston, TX 77256 

1-800-STATWOW FAX (713) 667-3FAX 







PC Magazine 
Marketplace 
2nd Color 
Option Available 
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@ STATISTICS 


High performance STATISTICAL SYSTEM 


A powerful, elegant. and auper-fast statistical package integrated with 
comptete data management and dynamic graphs Comprehensive selec- 

tion of descriptive, interential, and exploratory statistics with forecasting 

STATS+ features intetligent, two-way interfaces to data from Lotus. 
Symphony. dBill+, and other programa For more Into look for our ads in 
most computer journals, ask your dealer, or contact StatSolt. Price $245 
{+$5 ship/handl) 

Pie 
2325 E. 13th St, Tulsa, OK 74104 


ean StatSoft (119) 841 


Overseas olfices MtatSott of Europe peemouraye eG) 040/4200347 StatSolt UK (Lon- 
don UK) ph 0707271166 Hearne Softwar fecuine Austreha) ph 613-497-4276 
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NCSS plus-$9$ 

Easy-to-use menus & spread sheet Multiple URVEY: 
regression T-lests ANOVA (up to 10 factors, rep ms i 
measures, covariance). Forecasting Factor Cus tae SuBVEY eYSTEM 


ler, & discriminant analysis Nonparametrics. 
Cross Tabulabon Piots. histograms, box, scatter. 
stemieai Sort Subset Transformatons Reads 
ASCH New graphics Pkg $59 


‘An easy ta use menu dnven system for the 
entry, editing. processing and presentation of 
questionnaire data The system can produce 


NCSS camera ready crosstabs and other tables in 
865 Eas! 400 North banner format Aiso stalishcs and bar charts 
Kaysville, UT 84037 Regression and open-end coding/analysis op- 
Phone 801-546-0445 tons available 

CREATIVE RESEARCH SYSTEMS 
i — = = - = 15 Lone Oak Ctr, Dept P 

Petaluma, CA 94952 
@ SURVEYS (707) 765-1001 

The Survey @ TAXES 


4n Opinion Research Tool 
for the PC 


TAC PREPARATION SOFTWARE 
FEDERAL & STATE RETURNS on a single 
disk. Easy to use. Calculates automatically, 
performs complex “what-if” options, 
prints IRS approved forms. Available 


CYBERNETIC SOLUTIONS COMPANY 
972 W 800S. Alpine UT 840 
phona today (801) 756-8279 
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| Park Technologies 


Employer's Rtn: $149 ea Tax Planner $79, 
Financial Planner $179. 
MIC, Visa. Add $4 S&H 

Available From 





P.O, Box 1317 Clifton Park NY 12065 
518/877-5881 or 800/423-3189 outside NY 
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| A-cross - #1 IN CROSSTABS 
Eastest & most powerful crosstab program for 
survey & research data 16 8mit! cases-9 999 
vass/case Read any ASCII, col binary, dBASE 
fite Professional tables to all printers + faset- 
outputs to ascit & lotus wis files Full stats + t- 
lest. chi-sq Nominaled for PC Mag Award tor 





M@ UTILITIES 






KeyNotes Titles: 

Associated Press Stylebook $8995 

Finencial Mathematics Hendbook $9995 

Complele Secretary's Hendbook $8995 

KeyNoles Writer's Handbook $7995 
(Plus $5 00 Shipping & Handling) 


| For Orders or Information 
Call: 1-800-992-0264 








KeyNotes 
Memory-Resident Reference Books 


"..@ slick little memory-resideut utility that puts haudy reference 
information just a keystroke away." — PC Week 






Digital Leamming Systems, Inc. + 4 Century Dava * Parsippany, NJ 07054 
TEL: 201-538-6640 FAX: 201-538-2426 





a | 













= Compatible with thousands of 
software titles (MS/PC-DOS) 

» Uses only 53 KB RAM 

= Supports CGA. EGA end VGA 

* Activaied by pressing @ halkey 

» Requires @ hard disk 

= Windows end DESQview'¥ 
compatible 

» More titles on the wey 
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DIRECT 
ACCESS 


Direct Access to All Your 


Software 

Organize al) your programs on hard disk with 
user defined menu sysiom 

Access any program or command with a single 
keystroka 

No need Io learn complex DOS commands 

a. Usage tracking provides reports on alt software 
usage 

ACuslomize passwords for security of any sub- 
menu 0 application 

A Toll-free lechnical support 


APC Magazine “Editor's Choice’ program 

wee OO cure 
CALL 1-800-242-6368 
FOR THE OEALER NEAREST YOU. 


— 

a 
Sa 
aD 


DELTA 
TECHNOLOGY 
INTERNATIONAL 

1621 WESTGATE ROAO 


EAU CLAIRE, WI 54703 
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LIMSIM 

Expanded Memory Simulator for 286, 386. 286 
NEAT. & Toshiba machines Use the extended 
memory you already have as Lotus style Ex- 
panded Memory PC Magazine (March 31 

1987) says “Easy to use and welt documented “ 





Tech Excellence 

STRAWBERRY SOFTWARE. INC 

42 Pleasant Street-FREE DEMO DISK 
Watertown, Massachusetts 02172 
(800) 4-ACROSS FAX (800) 422-7677 


THE SHOWCASE 
FOR PRODUCTS AND 


SERVICES IN THE 
IBM STANDARD 
MARKET .. . 





$70, 30 day money back guarantee Visa/MC 
accepted 

Larson Compuling 

1556 Halford Ave #142 

Santa Clara CA 95051 

(408) 737-0627 
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BRIDGE-IT 3.5™ 


© FORMAT/COPY SUPPORT FOR 720! 44 
CAPACITY 
© INO NEEO 1O UPGRADE DOS OR CHANGE BOS 
© USE WITH PCIXT/AT CLONES DOS 20 + 
ONLY 139-00 + '4.00 SiH PLUS 
BUNDLED WITH § 44 MB DRIVE ONLY 427.00 + S/H 
VISAIMC/CODIUPS-BIR 


MICROBRIOGE COMPUTERS 
655 Skyway - Suite 443 

San Corlos CA 94070 
4-800-523-8777 

CA «4418-593 8777 

FAX « 418 $93 7675 

CAN - 544 845-0816 
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Ammunition to conquer 
your biggest problems! 


wn VEMM 
(A megabytes) 


& 


@ The Virtual Expanded Memory Mat 


provides your EMS applications with up fo 
‘ght megabytes of expanced memory 


@ fh tums PC/AT of PS/2 ex: 
into expanded 


terdied memory 
mamory 


@ Kt turns hard disk storage into 


expanded memory 


@ Nis compatible with most EMS 


epplicalions, including 1-2-3 
and Symphony 


(913) $37 2897 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 























bly nothi 


Prob ing. Auto- Might 
Bul it could be working for you. a! the key! 


‘Whule you sleep your computer cout 


Te Simulates you typing 
1. feeding keystrokes 

to the system af a time you desire. 

‘The ieader in unattended 


PFOCESSINE. task 
eitasa 


Auto-Might, 1s “pe: 
Pe wan to run @ series of hime: 
consuming tasks at 3 aviock 


IT aon the mornin 
Tiene-Consuming Task dere 5 Deore, PC Megara 62840 ‘$6 
Save Time! Save Money! Get The Best! Call Us Today! 


The Pendulum Group 


NO-SQUINT LAPTOP CURSOR 

Make the cursor on your laptop PC 8IG and 
BOLD and BLINK al any rate you choose {Or 
stop the blinking il you wish ) Works at DOS 
Prompl and within word processors, spread- 
Sheets, etc Recommended by Bill Machrone 
{PC 5-30-89) PC Advisor (PC 4-11-89), and 
feviewers tor PC/Computing, NY Times, Wash- 
ington Post, and Infoworld See thal cursor! 
$3995 +250 sh VISA/MC/AMEX/CHECK/ 
COO (Prepay PO's please) 

SkiSoit Publishing Corporation 

1644 Massachusetts Avenue, Suite 79 
Lexington, MA 02173 

1-800-456-6465 617-863-1876 


PERSONAL MEASURE 

Oragnoses performance bottlenecks in PCs 
“can enhance anyone's diagnostics artil- 
lery documentation is exemplary” W 
Rosch, Aug 89 PC Magazine Measures use ot 
major LANs by PCs, foo Clear graphs and 
statistics show where live applications spend 
time $69 95/$74.95 (5 25°95") + s&h 
SPIRIT OF PERFORMANCE, INC 

73 Westcott Road 

Harvard, MA 01451 

508-456-3889 telex 6503571400 


lg ed 
m@ WORD 
PROCESSING 


WORLO’S BILINGUAL WORO 

DuangJan, bilingual word processor for En- 

glish and Armenian, Bengali, Euro/Latin. 

Greek, Gujarati, Hindi, Khmer, Lao, Punjabi, 

Russtan, Sinhalese Tamil, Telugu Thar, Viel. 
Only $109 + $5 sh {foreign + $12 s/h} 

Free Fant editor For IBM with dot-matrix Laser- 

det printer Demo $9+ $1 sh MC/VISA 

Megachomp Company 

3438 Cottman Avenue 

Philadelphia, PA 19149-1606, USA 

TEL 218-331-2748 FAX 215-331-4188 


GALAXY WORO PROCESSOR! 
Galaxy 1s extremely EASY 10 team, EASY lo use 
and as Brit Hume of the Washington Pos! 
acclaims, “BLINDINGLY FAST." Galaxy is a 
shareware product Try it for $500 or get a 
registered version with manual, disk, telephone 
support and updates for $64 95 with shipping 
anywhere in the world 

Ortnrnverse-£ oftware Corporation 

PQ Box 1570, Dept 789 

Port Townsend, WA 98368 

800-365-7627 Visa/MC/Amex/Dealers 


ACCESSORIES 


“> PompuDover 


Aero 


COVER YOUR INVESTMENT 


DUST COVERS - Over 4 000 cergrs.n tra conors 


KeySkin™ Keyboard Protectors 24 Has 
Protec 


‘Over 208 econ evadatin 
CALL FOR FREE CATALOG: 
ORDER DESK 
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@ BAR CODING 


BAR CODE READERS 


FOR PC's: 
@PC/XT/AT & CLONES: 
@ PS 2- ALL MODELS: 
@ TANDY 1000 SX TX St/TL/1200/ 
2 


3000/4000 
@ ZENITH 138/148/153/358 248 
@ EPSON EQUITY II. tesilertite 


*NO SOFTWARE CHANGES. REQUIRED. - 


® SAME DAY SHIPPING. 


FOR TERMINALS: 
© WYSE 30 50/60/75 
© KIMTRON KT7/PC & KT70/PC 
@ LINK MC-5, 
2 RS 282 
BAR CODE PRINTING SOFTWARE: 
© MS/PG DOS SYSTEMS 
» 9 & 24 PIN DOT MATRIX 
© HP LASER JET PLUS SERIES It 


AESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1310S AIRPORT CIRCLE SUITE 140 
EULESS TX 76040 (817) 571-8015 
(800) 648-4452 
FAX (817) 685-6232 


For Epson, Oki, IBM, and LaserJet 


> LABELS :.. Fiexibie design. Any Format or size. 
° BIG TEAT & On 
UPC. MST 2615. 


n-Screen Label Design — WYSIWYG 
5 mime, ° Bat codes: 20f5, 128, UPCI 
: yee AIAG, MIL-STD, Code 39, etc. 
. ae * « Auto-incrementing. File input. 
/ « Logos, symbols — from scanners. 
_/ « Reversals, color, soft fonts. 
* « Powerful, Versatile, Fast, Easy! 
| « Abovelal led with Utility {i LabelRIGHT ™— $279 
| « Other menu driven programs from $49. XENIX — $199 
e MS-DOS user callable routines from $179 


Portable Readers 


¢ Battery operated reader 

« Simple, powertul, 64K memory 

| » Barcode of keyed input 

+ MSI, 20f5, UPC/EAN, 128, Code 39 
+ Easily programmable prompts 

* Uploads via RS-232 or keyboard 
Doubles as non-portable reader 

« Wand or laser input 

Complete with wand — $849 


Bar Code Readers 
for PC, XT, AT, PS/2 
and all RS-232 Terminals 


« Attaches as 2nd keyboard 

« No software changes 

« 20f5, UPC/EAN, 128, MSI, Code 39 

¢ Magstripe, laser, or wand input 
FLEXLINES MaGazine e Complete with steel wand — $399 


WORTHINGION a0 day S back guarantee! 


DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 








800-345-4220 
CA 408-458-9938 








BAR CQOE LABELER $149 

with BIG TEXT Sottfonts $349 

“Any tormat/place Barcodes & lext anywhere 
“Supports full page & multi-up labet stock 
“Multiple copies & auto serial numbering 
Feyou! Gta £ lev Ae nie? 

“How-To Manual w/many pre-designed labels 
“DiMtrx/Laser/Code39, 125, UPC/EAN 
JOHNSON COMPUTING 

98 Bothin Road 

Fairfax, CA 94930-1448 

(415) 456-8516 


TO PLACE YOUR 
AD IN 
PC Magazine 
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@ BAR CODING 


PC. 


Engineering Leadership in 
BAR CODE READERS 


ANNOUNCING: 


PERCON SERIES 10 
BAR CODE READER... 


® Who else has a 5 year 
warranty on bar code readers? 


© Who else has automatic set-up? 


© Who else has a bar code reader 
that does it all? 
See us at 


© COMMDEH/Fall ‘89 


Booth #R8731 


PERIPHERAL CONNECTIONS, INC. 
2190 W. Iith Ave * Eugene, OR 97402-3503 


1-800-873-7266 
(503) 344-1189 FAX (503) 344-1399 


Bar Code Solution 


dust how many companies can claim to 
manufacture the following: 

* Computer 

* Bar code readers 

* Bar code printing software 

* Time recorders 

© Time clock processor softwere 

® Shop floor terminals and software 


code printing packages any label, most 
poniers 

PC-WAND 100 - In-line scanner emulates 
2ND keyboard on PC XT&AT Uses your 
existing software withoul any change 
PC- WAND 200 - terminal wedge ona senal 
“party line tor laptops and unux minis 
WEW PC-WAND 300- Up 10 128 reader data 
Collection systam # Aulo-discnminates » 
Coliects and transmits to PC or host 
PC-WAND 800 WanderWand - portable 
programmable scanners laser and pen 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 
635-C North Berry Street Brea CA 92621 


mene Wal CORE: PHONE: 714 990-1880 

46177 Warm Springs Blvd , Fremont, CA 94539 gl. eam FAX 714 990-2503 

Tel: 1415) 657-3956 Fax: (415) 657-3965 . mmeprente 

6000-F Commerce Prhwy , Mt Lourel, NJ 08054 = — 

Tel (808) 273-8500 Fax 1608) 273-9399 
CIRCLE 808 ON READER SERVICE CARD. 


We have the complete solution for your 
barcode needs, and when purchasing these 
products, one should look for @ company 
that would mve e nsk-free guarantee to 
grant the consumer peace of mind. Fortu- 
natety, there ws one company with com- 
plete confidence in ita products. BTC Corp. 
offer a 30 day money back guarantee and 
an extensive one year warranty 

Wnite or coll us now | 


DEALER INQUIRIES INVITED 
CIRCLE 809 ON READER SERVICE CARD 
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NEW BIG Taxt, AIAG, LOGMARS Bar | 


EZBarcode™ II MIMI I 


Bar Code Reader 

Model PC-WEDGE Reader ..... $289.00 
No software changes necessary « For PC XT AT 
OF compatible » Reads Code 39 2 of 5 UPC 
Codabar « EZBatcode | panting software included 

EZBarcode | Printiag Program 


Emer and pant Code 39-and UPC:A * For dol 
mainx and LasetJetpnniers *Vary bar code heaght. 
wadih spaong pant density etc 
EZBarcode 11 Printing Program... $99.00 
Keyboard of text tte data mput + Pants Code 39. 
2085 UPC-A EAN 13° Multiple columns 
automatic incrementing on ne help 
BARCODE Program pants bar codes trom 
within BASE + Add bar code pnnting 
to your exisbng dBASE programs: 
EZRes'\ Memory resden! program 
pents bar codes Tan vos epivoret® $99.10 
TimeKeeping Systems, Inc. 
12434A Cedar Road + Cleveland OH 44196 
(216) 229 2590» Fax 1216) 229-2573 ab 


oon screen setup (WYSIWYG) 
nt sequentially of from,» datebas. 
spporis moat printers & bar code 

© Adjistabte text'to bin 1 increments 


Code Master Quick Draw - 
ite 


Royalty Free programmer Sibrarie: 
‘Lak Por Us At Comdca/Fall 89 


CommECcT 
P.O. Box 634, Eau Cloire, Wi 54702 
(745) 833 2334 « (800) 552-2334 
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BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 


Simpla & quick installation 
No additional software or port 
Metot wand & case 
Also avaitable: 
SmartCard ancoder/reader 
Bar code printing software 
Magnalic alripe encaders 
Unita lor other compulars 
& terminals 


TPS ELECTRONICS 
4047 Transport Street 
Pato Alto, CA 94303 
Telephone: 415-856-6833 
‘Velen (Graphnet) 371-9097 TPS PLA 


FAX 415-B56-3843 
CIRCLE 611 ON READER SERVICE CARD. 











THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET... 


@ BOOKS 
CATALOGUES 
PUBLICATIONS 


PCjr 
Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don't just sell 
PCjr products. we design them. 

*Speed Up Products 

*Pcude DMA Cartridges 

*Sccond Floppy Disk Drives 

#1% Disk Drives 

*PCyr Optical Mige 

Monitor Adapters for PC"s 

*Parallel Primer Ports 

*Full Size Keyboards 

*Speech Aitachmenis 

*toystecks, Cables, & Adaptors. 
Call or write to receive our free 
32-page catalog of PCyr Add-On 
products. For even faster results, 
eircle our reader service number. 


PC Enterprises 
“The jrProducts Group" 
Box 282, Belmar, NJ 07719 
{201 )} 280-0025 (800) 9322-PCJA 
G12 ON READER SERVICE CARD 





IBM PCjr SPECIALS 

Full line of IBM PCjr Hardware 

© 286 Excclarstor 

© Memory Expansions 1 640K 

® Second Floppy Daves 

* Parallel Printer Parts 

* Full Size Keybourds 

* Madems, Int & Externat 

* Joysticks, Serial Cables: 

© PCyr Network cards 

* BASIC Cartndgcs. Mice 

© PCyr Tested Shareware 

* Complcte Computer 

© Repawr Servite 

Send for Catatog Today 
COMPUTER RESET 
Attn. Dept PCM 

PO Bax 461782. Garland Texas 75046 

(214) 276-8072 FAX (214) 272-7926 
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INFOWARE INDEX | 
Computerized Index } 
~ PC Magazine 1988-89 ONLY } 
~ Smithsonian 1984-89 $5.99 i] 


- National Geographic 1978-89 10 

— Astronomy 1984-89 $10.99 | 
FREE INFORMATION PER YEAR sf 
Softcon Corporation | 
PO 80x 441744 | 
Houston, 1X 77244-1744 
(713) 589-0533 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


@ COMPUTER INSURANCE 


DATA SECURITY INSURANCE 

The “all risk" Personal Computer Policy from 
DS! includes all essential coverages PLUS. 
Tisks not covered by other policies—tioss of 
data (even trom accidental erasure), traud and 
theft from an unattended vehicle Coverage can 
be bound by telephone 

OATA SECURITY INSURANCE 

4800 Riverbend Road, PO Box 9003 

Boulder, CO 80301 

(303) 442-0900, (800) 822-0901 


@ DATA CONVERSION 


DATA 
CONVERSION 


* Disk Conversion 
© Tape Conversion 
© Optical Scanning 


Quick Turn Around 
Call Toll Free 


1-800-627-6134 


CIRCLE 815 ON REAOER SERVICE CARD 


OISK/TAPE/OPTICAL SCANNING 

© 33¢ per page lypewritten text to disk in ASCII, 
50¢ per page all WP formats 

© Scan Typeset text 6 to 24pt low rates 

@ Disk convert from IBM, WANG, XEROX. 
VYDEC + 1000 others customized 

© Tape conversions (800, 1600, 3200, 6250 BPI) 
@ BEST RATES @ FREE TEST 

sl RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY 10001 

(212) 779-0800 





| // oe weecie a 


Full replacement of ie ah: 
Purchased software As low as 
$39 yearly. Covers fire, Iheft, power 
surges, other accidents Blanket 
coverage. no list of equipment 
needed Call tor information or 
immediate coverage 

@ 1-800-848-3469 

Local (614) 262-0559 

SAFEWARE. The Insurance Agency Inc 
2929 N High Street P.O Box 02211 
Columbus OH 43202 
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DISK @ DISK - TAPE = DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 


IDATA BASES, MAIL LISTS 


OVER 2,500 FORMATS 


IBM PS/2 
WORDPERFECT 


(21 2) 463-7511 





NATIONAL DATA 
CONVERSION INSTITUTE 


§ EAST 10TH STREET NEW YORK WY 10002 


IERICA'S LEADERS IN DATA CONVERSION 
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EDTEOR'S 
CHOICE 


FACT FILE 
Get The Word Out! 


Your Product Has Been Chosen 
EDITOR’S CHOICE. 


Let us take your article to its highest level 
of marketing potential with o reprint! 

To find out how you can have your article or review 
elegontly reprinted’® on 80 Ib. paper stock, in 4-cotor, 
2color or |-cotor, call or write today: 

Jennifer Lacke—Reprints eg 
ZfC-Devis Publishing Compa: 
One Park Avenue, New York, NY 1006, Bree 503-5447. 


°° Minimuta quantity 500 reprints. 


@ DATA RECOVERY SERVICE 


ONTRACK 800-872-2599 
DATA RECOVERY INC, svs« 


612-937-1107 
The Only Custom Data Recovery Experts 
Call us when: 


+ Your hard disk con't be booted 

- You can't access a file 

- Your directories and/or FATs 
are scrambled or gone. etc. 


For that critical moment when only the best will do. 
CIRCLE 617 ON READER SERVICE CARD 


A service from the 
creators of Disk Manager! 
Recommended by major 
drive manufacturers. 


@ DISK CONVERSION 


TAPE: TO- FLOPPY 
FLOPPY-TO- TAPE 
TAPE DUPLICATION 
FLOPPY-TO- MICROFICHE 
LASER PRINTING 


TAPE/DISK QD 
CONVERSIONS “*.° “=* 


Conversion services to or from 
over 2000 computer systems: 

@ Moegtapes ¢ Mini Computers 

© Micro Computars © Typasattera 
© Word Processora 


1-800-422-9622 CALL THE INDUSTRY LEADERS 


lin OK: 918 254 9622} 


TECHNICAL PROGRAMMING 
SERVICES, INC. 

8508 EAST 61ST STREET 

TSA, O 74133-1301 
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PIVAR 
COMPUTING SERVICES, inc: 


800 - HI - PIVAR 
165 Arlington Heights Rd #M 


enliffale Grove, IL 60089 
E 619 ON READER SERVICE 


CHANGING WORO PROCESSORS? 
Media transfer to or from: 

IBM, XEROX, OEC, WANG, EXXON, 

LANIER, CPT, CT, MICOM. NBI, WROPLX, 
WORDSTAR, WORDPERFECT, MS/‘WRD, DW4, 
MULTIMATE, SAMNA, MASII, DCA 

wa wena aFREE TEST CONVERSIONS Hae ee 
Conversion Specialists 

§31 Main SI, Suite 835 

El Segundo, CA 92045 

(213) 545-6551 @ (213) 322-6319 


SINGLE SOURCE 
SOLUTIONS 


MEDIA DUPLICATION 
PRINTING AND PACKAGING 
ASSEMBLY 


DISTRIBUTION 
ee PRIVATE LABELED MEDIA 


© 1-800-5-CDNVRT @ CA 
@ IN CA 1-213-669-8134 @ 

@ Formerly W/Text Sciences Corporation @ 
TOTAL SERVICE CONVERSIONS, {NC 
1933 North Monon Street 

Los Angeles, CA 90027 


TOTAL SERVICE CONVERSIONS 
@ QUA NAME SAYS IT ALL © 
© Quality Service @ 


L... 
1-800-237-1130 


COPV RIGHT’ 


A DIVISION OF THE 


REYNOLDS AND REYNOLDS CO. 
CIRCLE 620 ON READER SEAVICE CARO 
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@ DISKETTE COPY 
SERVICE 


SOFTWARE 
DUPLICATION 


© One-Stop Shopping 
© Custom Packaging 
© Copy Protection 

© Technica! Support 
© Drop Shipping 

Fast Turn-Around 

© Competitive Pricing 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


DUPLICATION FROM $.59 
Affordable rates only $.58 


* Highest Quality Media 

* Duplcation ¢ 100% Verification 

* Custom Labets/Sieeves/Mailers 
Diskettee 


& Assembly 


i $; 

P.O, Box 1114 

lesaquah, WA 96027 

(600) 255-3142 3e2-0900 
CIRCLE 822 DN READER SERVICE CARD 


SOFTWARE PRODUCTION 
% Oisk duplication 
® Ali formets 
w& EVERLOCK copy protection 
t Labet/sleeve printing 
] | # Full packeging services 
w Warehousing 
{ ® Orop shipping 
# Fuilfiliment 
# 48-hour deilvery 
# Coneultation & guidence 


Star Bute, Inc. 


2880 Bergey Rd Hatheid PA 19440 


800-243-1515 215-997-2670 








@ MAILING LISTS 


MAILING LISTS 
ON DISKETTES ¢ § 1/4" OR 3 1/2" 


@ SUPPLIES 






Business, Industry (51), Conaumer, 
Family Siz, Household Income & More! 


$85. 00 


Exras Boss. . "POSTAGE Savines 


{Abad 2000 renee & 
eddrecem pert delete) 





Ziped of Carriar Route at 10 cost, 
ONLY for firet orden! 
CALL TOLL FREE: 
1-800-898-8727 
or send mosey order ts 
Alma Marketing Company 
DISKIIst™ Department 
7465 Leeks dota Road 
Worthington, OH 43085 


24 hour tumaround 
JIRKE Sansfaction 


TOrs Mavhinpton We 8 
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@ SUPPLIES 


wgttaner ° Step Up To A U.S. Reconditioned 
- +s Cartridge When Quality Is Imperative! 

® 20% More Toner CALL TODAY 

= Drei Recetas ALL, FOR 1-800-366-612 


© 100% Guaranteed. We also Pace empties 


EXTRA LIFE TONER CARTRIDGE RECHARGE 


Lasts 36-50% Longer No Holes Cut For All Laser Printers 


24 Hour 


And Coplers Laing Canon Engines (EP, EPS & PC) 
Turnaround 


All Cartridges Tested 100% Guaranteed We 
Ruy Emptles For $10 — Rusiness & Technical Trelning Avelleble 


SUNSTATE LASER PRODUCTS 
GI Plaine Drive, S.E., (800) 326-9520 


Winter Haven, Fl. 33884 
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ABHEWLeTT BATTERIES 
tA PACKARD COMPUTERS, PRINTERS 
GENUINE 


LAP-TOPS, U.P.S., CLOCKS 
TON ERS 
$ 8 15° quannines © oF 


Savin (2 nce ora 88 
D ee chinaiant mt Cot: 
ro seme or TONER 
21-800-228-66 


PLOTTER SUPPLIES AT ae eas 


TONERS PLUS... 


$AA.95 tecture tener 














1350 E. Arapaho Suite 126 
Richardson, Texas 75081 
1-800-776-5267 214-231-5351 
FAX 214-231-2260 


co = 
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PCG MAGAZINE 
is #1 in classified ad lineage 


in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212) 503-5115 or (800) 825 -4ADS 


EEN) PC MAGAZINE OCTOBER 31, 1989 


TON E Roe TESTED * GUARANTEEO © 24-HR TURN. 

\ eee Apple, Canon, HP, QMS, Series I 
Ss $45 MG, VISA AMEX NOs Oty. Descoumnts| 

z ree 


sig incl 


PC. 
‘Loner lor NEC. Ricoh, for laser 
Panavainie. Quine. ek SS stile $44, bs} 0 cartridges 














Call Toll Free for Orders & info. 


ADVANTAGE RECHARGING| 
211fi Sixth Strect Tuscaloosa, AL 35401 







DAY AIR 


Return Delivery 





Stop Throwing Money Away! | 


Save your cartndges to be 
femanutactured by Up To 70% 

Savings 
Blac 


AT Ol seg | 


0 n aman e 







ner 


Tone 


Canes PC Capers 
TW yaurantend 
We pag noed oartigen 


1-800-252-2599 | 
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SELL US YOUR EMPTY 
TONER CARTRIDGES S10 


Mw COnTRODE RE SIYOTO RANI CLEMMN @ sseeORetTID 
© PomTERs Wo APPLE Cann cana WR sera 

WE COPIER CANONEC HOOKS 1 16 M8 and th 0038, 7 ond we 
WE sen pay peng lenges @ Bop wg end 6p 

HE Cesneen emengengees 


BUY OUR REFILLED CARTRIDGES 


ME MLACK Soe nstes) Rut GROWN far APH a] @ EA 
© we per gery @ Gees 20 care ener Cun ws 
© astty Comme veers ang tvs cnsner ecteted, 

ad 


tru namo 


izes. 


tae SCORN 12 6S 


won COMPUTER DOR 


waeeoronenmeszT 3196623008 
fan Wenner 


WGA WC 00 mocome 
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ia paola ot ecananennd corp seeinet 


SOFTWARE PUBLISHING & 
FULFILLMENT SERVICES 

@ PACKAGING 

@ DISK DUPLICATIDN 

@ ASSEMBLY 

© TYPESETTING 

@ MANUAL PRINTING 

@ FULFILLMENT 

@ The Publisher's Only Choice 








i 
NCO DEVI 


GLENCD DEVELDPMENT SYSTEMS 
721 W Algonquin Ad 

Arlington Heights tL 60005 

(312) 364-7638 FAX (312) 364-7698 
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@ THE SIXTH ANNUAL 
PRINTER !SSUE 

PC Magazine's most popular issue 
retums this year with more than 100 
printers, Camping out in PC Labs, 
reviewers ran this year’s pnniters through 
our most grueling set of benchmark 
tests yet. 


@ LASERS 

Glamour comes in all sizes and speeds 
this year. Among laser printers, you'll 
find many exciting—as well as some 
perplexing—combinations of features, 
performance, and price. This year 
more printers are offering both Post- 
Script and HPPCL as command-set 
options. Resolutions are increasing 
as more machines cross the 400-dot- 
per-inch threshold, and PC Magazine 
evaluates high-end color page print- 
ers for the first time ever. 


@ DOT MATRIX 

While the cost of impact printers has 
not dropped much since our 1988 
printer issue, this year’s printers proffer 
higher-quality output, greater speeds, 
and more features for the same price. 
High-end dot matrix printers are yield- 
ing more-sophisticated paper han- 
dling and more resident near-letter- 
quality fonts. The enhancements have 
filtered down even to the market’s 
iow end, where features such as paper 
park and forms tear-off are becom- 
ing standard. This year’s array of 
printers will also tempt you with color 
capabilities. Look for a selection of 
portable printers as well. 


@ NEW TWISTS TO OLD TESTS 
Keeping pace with improvements in 
the printers themselves, our PC Labs 
benchmark tests now include more- 
exacting graphics tests, and color out- 
put tests. You can feast on all of the 
results in PC Magazine's Printer Guide, 
and if you need to find information 
on printers from previous years, our 
index of previously reviewed print- 
ers will prove invaluable. a 
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Products for the Leisure Side of Personal Computing 


Two Simulations Bring 
Tom Clancy’s Submarine 
Warfare Epics to the PC 





Tom Clancy, the insurance agent 
tumed novelist, has carved a niche 
for underwater intrigue on the 
nation’s bestseller 
list. New software 
packages from The 
Software Toolworks 
and MicroProse take 
different tacks in 
translating two of 
Clancy's novels to 
the PC. 

The Software 
Toolworks’ The 
Hunt for the Red Oc- 
tober stays close to 
the novel’s plot. You 
navigate a Russian 
nuclear submarine to 
Cuba, where you 
plan to defect to the 
West. The software 
mimics the hard- 
copy voyage, but the 
action is slow. 


§ 


make a difference because you 
must often react very quickly. 
Red Storm's action takes place 
in the northern waters between 
the Soviet Union’s ports and 
NATO's European home waters. 


egrees sirt 


with considerable fluidity. The 
game supports a joystick but, 
unfortunately, not a mouse. 
Red Storm Rising perpetu- 
ally tests your gaming skills. 
Navigational controls adjust speed, 
depth, and direction. There are 
enough weapons to make a sol- 
dier of fortune jump for joy. Sonar, 
radar, periscopes, and acoustic 
signatures are just some of the 
game’s options. Color-coded 
strategic maps detail the waters 


hanging yesning to 262 
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Red Storm Rising, trom MieroProse, offers a dizzying array of 


HARD-HITTING 
ACTION 

Those who thirst for 
a bit more of a jolt will go for 
MicroProse’s Red Storm Rising. 
The game offers a weaker tie to 
Clancy’s plot, a World War III 
scenario fought with conventional 
weapons. Bul whal Red Storm 
lacks in fidelity to the novel, it 
makes up in exciting, hard-hit- 
ting action sequences. 

Red Stormis, however, more 
faithful to Clancy’s technology 
than Software Toolworks’ of- 
fering. Weaponry, navigational 
controls, and tactical reports are 
staggeringly complex and real- 
istic. And while the game de- 
pends more on strategy than shoot- 
*em-up reflexes, your arcade chops 


technology for hardeore PC submariners. 


Using control panels, instrumen- 
tation, and tactical data, you 
carefully navigate the waters, 
monitor your surroundings, and 
plan maneuvers. 

Unfortunately, you'll spend 
a great deal of time memorizing 
the keyboard combinations used 
to play the game. Unwilling to 
make this my primary software 
application, I played haltingly, 
constantly referring to the man- 
ual and depending too much on 
an ungainly keyboard template 
that kept sliding onto my keys. 

Meanwhile, the neighborhood 
youths quickly committed the 
keystrokes to memory and played 


in which you sail. The display 
area offers iconic representations 
of you and your encounters. 

The game builds to a cre- 
scendo. Training scenarios hone 
your tactical prowess and ready 
you for full-fledged battle. Battles 
offer immediate gratification and 
play out quickly. 

Red Storm's acme, however, 
is its full-blown campaign simu- 
lation. You experience the entire 

of a conventionally fought 
World War Ill. The submarine 
technology adjusts to your choice 
of a time period (1984 to 1996). 
You can also choose a level of 
play, with ‘*Ultimate’’ offering 





es GAMES 
Tower Toppler: 
A challenge for 
arcade addicts 


Wizardry V: 
The latest Ina 
classic series. 


Windows 
Backgammon 
Deluxe: Old game, 
new environment. 


ws EDUCATION 
An almanac 
on CD-ROM 


a less than optimistic chance for 
survival, 

MicroProse is dead serious 
about software piracy. A key disk 
must be inserted before play. In 
addition, you're asked to refer to 
the manual and identify a sub- 
marine or warship that appears 
on your screen during the initial 
moments of play. No manual, no 
play. 

While Red Storm Rising pro- 
vides compelling, option-filled 
play for those willing to expend 
the effort, The Hunt for the Red 
October is the game for ‘‘every- 
man.”’ Even if you’re submarine 
illiterate, you can manage to play 
through this one. 


JUST LIKE THE BOOK 
The Hunt's premise hews closely 
lo the ploi of the novel. You 
must travel, undetected and 
unsuspected, through miles and 
miles of dangerous waters. Of 
course, you've said nothing to 
your crew about your treason- 
ous intentions. A paperback copy 
of the novel is bundled with the 
software, providing a nice liter- 
ary tie-in. 
The action takes place on a 
main display window, where a 
CONTINUES 
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Get the Most Out of Us! 


Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine's on-line information service, 


which is administered by CompuServe. $12.50 per hour lets you: 


* Download any of PC Magazine's utilities 

* Download files from the Forum data libraries 

* Talk to editors and columnists 

* Tell Dvorak and Zachmann how you really feel 


ONE CALL GETS YOU STARTED! 

Sign up on-line at no additional charge. 

1. To subscribe, set your modem to: 300 or 
1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers listed: 











Anaheim, CA........4 (714) 520-9724 
Adanta, GA . . (404) 266-7014 
Baltimore, MD « « (301) 842-0100 
MA . 617) 542-1796 

IL. « (312) 693-0330 
Cleveland, OH . » (216) 781-5720 
Dallas, TX .. (214) 953-1971 
~ « (313) 255-9207 


. (713) 462-0202 
39-8906 


Minneapolis, MN...... (612) 342-2207 


New York, NY....... 4 (212) 422-8820 
Newark, NJ......... (201) 643-0404 
Philadelphia, PA... . . .(215)977-9758 





+» (412) 391-7732 

. (619) 569-8360 
(415) 296-0375, 

i seeeee ee (206) 241-9111 
St. Louis, MO........ (314) 241-3102 
Washington, DC ...... (202) 388-4280 
(Note: After you have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the ! prompt.) 

2. When you receive a Connect or Carrier 
Detected message, enter Ctrl-C. 

3. At the HOST NAME prompt, enter CIS. 





4. At the USER ID prompt, enter 177000, 
5000. 

5. At the PASSWORD prompt, enter 
PC* MAGNET. 


6. Atthe Enter agreement number prompt, 
enter Z10D8918 

ai Lee your name and enter your 
VISA, MasterCard, or Americen 
Express account number. 

8. Your personal User 1D number and 

word will be displayed at the end of 

the subscription process. Please record 
them in a secure place. 

9. A new password will arrive In the mail 
within 10 days to confirm your subscrip- 
tion, 


There are no connect charges for PC Mag- 
Net during the subscription process. 
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* Trade tips with Charles Petzold or Ray Duncan 

* Search for back articles on-line 

If you already have a CompuServe account, simply 
enter GO PCMAGNET at the ! prompt 





| 


| ow FY «2 Y 
18 tf @ ot 
1@td bm 
| 7’ 4 
| —_ re 
| Om 6st 
| om * (4 








i 


MAGNET 





After Hours 


Submarine 
Simulators 


CONTINUED 


series of maps, periscope views, 
and sonar and hydrophonic charts 
are at your disposal. 

The Hunt for the Red October 
is certainly a prettier game to 
play than Red Storm Rising. The 
maps and display screens are 
colorful and filled with visuals. 
Instead of using keystrokes to 
change display options, you se- 
lect from tools displayed verti- 


action. The initial stages of de- 
fection are downright boring, and 
I played for 20 minutes before I 
saw even one lonely trawler. Most 
of my initial plays ended sink- 
ingly as 1 collided with ice floes 
or ran into shallow water. 

You can speed up the action 
with a special time-lapse com- 
mand. But while this gets some 
mileage under your belt, you often 
ram into obstacles and are sent 
plummeting to the ocean floor. 

There are three levels of play, 
but that doesn’t compare with 
the wealth of Red Storm's op- 
tions. On the other hand, the 
game has considerably less over- 
head than Red Storm. Red Octo- 





The Software Tooiworks’ The Hunt for the Red October 
ia less weaponry-intensive than Red Storm but has 
prettier graphies. 


cally on the side of the screen. 

The weaponry and naviga- 
tional tools are more directly 
manipulatable than Red Storm's. 
Response to commands is also 
faster and more fluid. The peri- 
scope offers a more realistic view 
than you get in Red Storm. 

Other tiny details playfully 
boost the game’s Soviet authen- 
ticity. The cursor, for example, 
is a sickle with an arrow in it. 
Better yet, all of the letter Rs in 
the menu selections are written 
backwards to give you that Cy- 
Tillic feel. 

Unlike Red Storm’s gigantic 
arsenal, Red October's has only 
generic torpedoes. You target and 
launch the torpedoes from a 
Weapons submenu and watch 
the action on a display screen. 

Pretty bells and whistles aside, 
Red October suffers from slow 


ber is served up ona single, non- 
copy-protected disk with a brief 
but engaging manual. 

Both games take advantage 
of the computer’s sound capa- 
bilities, intermingle attractive full- 
screen animation with control- 
panel instrumentation, and offer 
detailed strategies in their manu- 
als. Clancy's devotees will geta 
charge out of both games, but 
submarine buffs will appreciate 
the “depth charge” they get from 
Red Storm Rising. 

List Price: Red Storm Rising, 
$54.95. Requires: 384K RAM; 
CGA, EGA, VGA, or MCGA 
graphics; DOS 2.1 or later. 
Copy protected. MicroProse, 
180 Lakefront Dr., Hunt Valley, 
MD 21030; (301) 771-1151. 
List Price: The Hunt for the 
Red October, $49.95. 
Requlres: 512K RAM, EGA or 
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In Tower Toppler, you must make your way along the 
treacherous route to the top of a series of towers. 


CGA graphics, DOS 2.1 or later. 
The Software Toolworks, 19809 
Nordhoff Pi., Chatsworth, CA 
91311; (818) 885-9000. 
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Tower Toppler: 
Scale the 
Heights To Save 
A Planet 


A distant planet, a toxic ocean, a 
minisub, and eight rotating tow- 
ers are all part of Tower Toppler, 
anew game from U.S. Gold. But 
the tower, ocean, and sub are just 
dressing on an old-fashioned ar- 
cade game much like Frogger of 
years ago. 

The object of Tower Toppler 
is to climb to the top of each 
tower and set off a destructive 
device that causes the tower to 
fall. Then it’s on to the next 
tower—via minisub, of course— 
to continue toppling. Only by 
blowing up all eight towers can 
you save something or other; it 
isn't clear what happens on the 
planet Nebulus if you fail, but 
you can bet it won't be pretty. 

Each tower has a name that 
describes its most conspicuous 
obstacle. The Tower of Eyes, the 
first tower, is protected by large 
flying eyeballs (and this was before 
Hardtime on Planet Earth) ca- 
pable of knocking you into the 
toxic drink. Three swims in the 





GAMES 
by Don Trivette 


sea and you're out. Start over. 

The second tower features 
robots that sabotage your prog- 
ress; I can’t tell you what the 
major perils are for the towers 
beyond the third, Trap of Tricks, 
because I'm still trapped by the 
tricks. If the good folks of Nebu- 
lus are depending on me fortheir 
deliverance, they are out of luck. 

Forget the contrived story about 
aplanet anda sick sea(we’ ve got 
the real thing in Alaska); Tower 
Toppler’s real panache is in its 
graphics. The towers rotate in a 
manner that gives you the feel- 
ing of playing a three-dimen- 
sional game. 

If you succeed in toppling all 
eight towers, the F6 key will bring 
up anew mission with eight new 
towers. 

There are a few variations to 
add interest to Tower Toppler’s 
cylindrical obstacle courses. You 
carry a snowball gun that de- 
stroys flashing barricades, but 
it’s useless against mutant mol- 
ecules, robots, and the stray 
cannonballs that come your way. 
Nor is a weapon any help with 
slippery ledges, dark tunnels, 
and crumbling walkways. There 
is a clock—there’s always a 
clock —against which you race; 
and the extra points collected by 
blasting fish as you minisub from 
tower to tower add up to extra 
lives. You'll need ’em. 

List Price: Tower Toppler, 
$49.95. Requires: 256K RAM 
for CGA, 512K RAM for EGA/ 
VGA graphics; CGA or EGA 
adapter; DOS 2.1 or iater. Copy 
CONTINUES 
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Tower 
Toppler: 
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protected. U.S. Gold, 600 
Galveston Dr., Redwocd City, 
CA 94063; (415) 366-0606. 
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Wizardry V: New 
Vistas for PC 
Adventurers 





Wizordry V: Heort of the Moel- 
strom, from Sir-Tech Software, 
is a role-playing fantasy cast in 
the mold of its now-classic prede- 
cessors. Somewhere deep in the 
dungeon beneath Llylgamyn reigns 
the evil, powerful Sorn, who is 
holding the immortal Gatekeeper 
prisoner. He must be freed, or 
the land (and, by implication, 
you) will be laid waste. 

You begin play by randomly 
generating a series of six fight- 
ers, Sorcerers, and thieves. Next, 
seek battle in the dungeon, where 
success is crowned with money 
and useful experience points. 

The combat system, though 
less sophisticated than that of 
Ultimo or The Pool of Rodionce, 
employs four ranged classes of 
weaponry. Since you share a point 
of view with one of your charac- 
ters, results are displayed rather 
than the combat itself. Command 
options are quite simple. The 
graphics are nothing special by 
any standard: simple line draw- 
ings make up the dungeon maze, 
where mapping is a way of 
life—and the only means of 
sustaining it. 

Wizordry V excels in offer- 
ing a series of intriguing sub- 
plots while unfolding the larger 
quest. Frequently this is accom- 
plished with a dash of zany hu- 
mor. Among thecast of dungeon 
inhabitants are a drunken wizard 
to kill or con and a prince who 
was turned into a monster and is 
cursed with athlete's foot. Brenda 
Garno’s accompanying docu- 


PC MAGAZINE OCTOBER 31, 





mentation is extremely literate 
and highly amusing. 
Unfortunately, Wizordry V: 
Heort of the Moelstrom cannot 
be installed on a hard disk. Al- 
though the program will run on 
either one or two floppy disks, 
two are a virtual necessity for 
decent speed. Software protec- 
tion is enforced by a hooded 
figure who appears in every gaming 
session, demanding the third word 
of a magic spell. There are 1,296 
possible replies given on a dark 
brown pamphlet. Like some other 
games, Wizardry doesn’t run under 
DOS, the game disks include a 
proprietary operating system. 
Wizordry V includes loads of 
spells to cast, weapons and armor 
to find, and villains to fight. Along 
the way, you will also encounter 
specially cursed or blessed magic 
items to try. The executive-by- 
day is herewith encouraged to 
don cuirass or talisman by night 
and venture forth into Sir-Tech's 
latest fantasy. 
List Price: Wizardry V: Heart of 
the Maelstrom, $49.95. 
Requires: 256K RAM; CGA, 
EGA, or VGA card; color, RGB 
or composite monitor. Sir-Tech 
Software Inc., P,O. Box 245, 
Ogdensburg, NY 13669; (315) 
393-6633. 
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Backgammon 
Comes to 
Windows, at 
High Resolution 


by Barry 


As its name suggests, E. F. Dickey 
& Co.'s Windows Backgommon 
Deluxe runs under Microsoft 


1989 


Wizardry V: 
Heart of the 
Maelstrom is 
long on role- 
playing action 
but short on 
graphics. 


Windows. The Windows envi- 
tonment has quite a lot to offer 
game designers, and Windows 
Bockgommon Deluxe exploits 
some of the graphical operating 
environment's unique capabili- 
ties. For one thing, Windows Back- 
gommon is one of the few games 
available that supports IBM's 
8514A monitor. (Windows/286 
has supported this monitor since 
June 1988, and 8514 support has 
recently been added to Windows/ 
386.) 

The graphical interface is a 
natural for backgammon, since 


Youcan play Windows Bock- 
gommon either as a two-person 
game or against the computer. 
Because computers don't come 
with two mice, the two-person 
game is somewhat awkward. The 
only way that I found to play it 
easily was to have one person 
make all of the moves. 

The skill level of the software 
was neither expert nor novice. 
I'm certainly not a backgammon 
duffer, having played on and off 
for 30 years, but I’m not a shark 
either. At its higher skill level, I 
could beat Windows Bockgom- 
mon Deluxe about three times 
out of four. An expert would 
probably trounce it. A beginner 
could shift to the lower skill level 
and have a lot of fun. 

The game includes a doubling 
cube and uses an intelligent al- 
gorithm to decide whether to 
redouble, quit, or just continue. 
Since youcan double, it is unfor- 
tunate that you cannot keep track 
of the score within the game. 

Windows Bockgammon is a 
great way to take a break from 
your Excel projections, Designer 


4 


— 
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Windows Backgammon Detuxe even Ineludes a doubling 
cube. WII! you accept the dare? 


the game mainly involves mov- 
ing tokens. Just as you move 
your hand, grasp the token, and 
move your hand some more ina 
real game, in Windows Bock- 
gommon you move the mouse, 
press the left button to pick a 
token up, and drag it to a new 
location. When there is only one 
move possible from a group of 
selected tokens, the right button 
is used asa shortcut to make that 
move. 


drawing, and PogeMoker news- 
letters. And soon there will be a 
Presentation Manager version, 
which will allow youto recoupat 
least something from your in- 
vestment in OS/2. 

List Price: Windows 
Backgammon Deluxe, $29.95. 
Requires: Microsoft Windows 
2.0 or later. E. F. Dickey & Co., 
306 E. Maple St., Fairbury, IL 
61739; (815) 692-2533, 
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After Hours 


The CIA World 
Factbook Takes 
You Around the 
World ona ROM 


EDUCATION 

Have you ever wondered what 
you call someone from Liech- 
tenstein? Liechtensteinite? 
Liechtensteino? According to The 
CIA World Factbook (1988), 
residents of that country are called 
Liechtensteiners. And an uncom- 
monly content people they would 
seem to be: their emigration rate 
is Zero (versus a U.S. rate of 2.46 
per 1,000), their inflation rate is 
1.5 percent, and their life expec- 
tancies exceed ours. 

Those are just a few of the 
fascinating facts I found in the 
federal government’s own world 
almanac, which is now avail- 
able ina CD-ROM version from 


This is what 
a year’s worth of 
PC Magazine looks like” 


Textlare Plus(te) 1.9 cla 


LURCHITENS 


STT1N 


Card 8132: Liechtenstein Geography Total area: 160 baz; land arma: 160 


and fustrlad: S4.4x Industry, tradn, and billdiny: 41.6% aarvlens: 
4.0x agriculture, Fishing, forestry, and harticulture: no nenplaynant 


Governenat 


[Leng-Fora nane: Principality of 


Type: hereditary constitutional monarchy 


Capital: Uaduz 





Administrative dluislons: 11 communes (geneindn): Balenre, Eschon, 
Genprin, Nauren, Planken, Ruyyell, Schaan, Schellenbery, Trieven, 


‘Triesenberg, Vaduz 





ee 





The CIA World Factbook otters everything you will 
probably ever want to know about Liechtensteln. 


Quanta Press. 

The database, covering 248 
countries and geographic areas, 
is organized on ‘‘cards’’ (pre- 
sumably it was actually kept on 
cards in simpler times). All 23,000 
words in the almanac are in- 
dexed, so entering ‘‘United,”’ 
for example, yields 45 cards, only 
one of which is for the United 
States. 

Highlight the card you want, 
press enter, and the software re- 


ports the collective knowledge 
of the Central Intelligence Agency 
(minus classified material, of 
course), the Bureau of the Cen- 
sus, the Defense Intelligence 
Agency, the Defense Nuclear 
Agency, the Departments of 
State and Interior, and the Coast 
Guard. 

All of the cards have the same 
format and categories, which in- 
clude area, maritime claims, cli- 
mate, terrain, resources, ethnic 


divisions, religion, government, 
diplomatic representatives (names, 
addresses, phone numbers), im- 
ports/exports, and currency. 

The program’s search soft- 
ware is primitive: although it is 
easy to use, it lacks many impor- 
tant features. It would be nice to 
be able to jump directly to the 
location in the text of a search 
word or words, 

At $99, the Factbook is rea- 
sonably priced and a lot more 
fun to use than the printed ver- 
sion ($21, 208 pages, available 
from the U.S. Government Print- 
ing Office). As a research tool, 
the database would be an invalu- 
able and easily accessible source 
of information for all ages. You 
can never tell what you’ll learn 
when you start poking around in 
the CIA’s files. 

List Price: The C/A World 
Factbook (1988), $99. 
Requires: 512K RAM, hard 
disk, CD-ROM player, MS-DOS 
CD-ROM extensions. Quanta 
Press, 2239 Carter Ave., St. 
Paul, MN 55108; (612) 641- 
0714. 
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...and PC Week, PC Tech 
Journal, MacUser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 


Introducing COMPUTER LIBRARY! 
COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 
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Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 


Fast, Easy To Master! 


Locating the exact information you need 


is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you're interested in. BlueFish 


rapidly locates all the articles \ 


that mention that topic C \ 


and makes them avail- 
able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 





hardware and software. Once you begin 
using it, you'll wonder how you ever got 
by without it. 


Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only $695. To subscribe 
or to get more information call 
(212) 503-4400 today. 





THE ULTIMATE DESKTOP REFERENCE 


Computer Library is a trademark of Ziff Communications Co. Bluefish is a registered trademark of Lotus Development Corp. 





ILLUSTRATION: RICHARD TENNANT 


by 
Bill Howard 


Amazing Facts | 

"The Laser Turbo] outfitineludes CPU (contro} pick-up unit; 
102-key AT-style keyboard and two disc drives), color 
monitor and mouse.. ” 


Spiegel catalogue 

















Amazing Facts Iil 
“MS/DOS (the [Vendex Headstart] tl! comes with version 3.3 


of the operating system) does not allow copying of files 
between two different- sized floppy disks, so Vendex 
thoughtfully provides facilities for doing just that.” 
—New York Times 
March 8, 1989 





EZQ PC MAGAZINE OCTOBER 31, 1989 


Abort, Retry, Fail? 


The Lighter Side of Personal Computing 


Amazing Facts Il 


Computers built around this [80286] chip cannot, like those 


using the newer 80368 [sic], easily run several applications at 


a time,.be linked with other personal computers in large 
networks, or operate at blinding speed...” 
—New York Times 
News Service article in the Ann Arbor (Mich.) News, 
March 8, 1989 





Exciusive, 
maybe, to vacuum 

cleaners. The “exciusive Sidekick” is 

a power nozzie for cleaning in tight spaces. 


Why PS/2 Won’t Succeed: 
Those Printer Upgrades 


“{Micro Channel] machines are much faster 
and can run more-complex software than IBM's 
previous models. But some business customers 
were distressed because if they bought the new 
model they would also have to buy ali new 
accessories and add-ons—printers, modems, 
etc.—at considerable expense.” 

—USA Today, July 11, 1989 


PC Magazine gives you $50 anda PC Magazine T-shirt if we use 
your submission in Abort, Retry, Fail? Warning: Don’t write on 
the original if it might be reprinted; mark up a photocopy or use 
a Post-it. In case of duplicate entries, the neatest entry wins. 
Winners this issue: Paul Gold (control pick-up unit), Marc Unangst 
(two Vendex 80286 items), Neil Halpert (Sidekick). 
























Technically speaking, the Dell | we've sold to date, each and can include an optional Intel® 
System” 325 is one of the most ad- | every one has been individually 80387 or WEITEK 3167 math 


vanced 386”computers available. | configured to fit the needs of coprocessor. 

And, according to PC its owner. And since nothing about 
Magazine, it’s one of the most The System 325 takes that this system is lightweight, the 
advanced 386 computers they’ve idea to its logical extreme. standard mass storage is a 100 
ever tested. For example, it runs either MB hard disk drive. Or we can 

In benchmark after bench- MS-DOS® MS°OS/2, or our own configure it with a 40, 150 or 
mark, the System 325 excelled in Dell UNIX" System V. Which 322 MB hard drive. 


a field of 386-based 25 MHz | is compatible with AT&T's As you might expect, the 
systems. A field that included = | System V Interface Definition. output is just as intense. You can 
the Compaq’ 386/25. | And the whole world of XENIX” | choose between VGA Mono- 

A show of prowess that earned | applications. chrome with paper-white screen, 


the System 325 PC Magazine's If speed is of the essence, we | VGA Color Plus, or Super VGA 



















THE DELL 386 SYSTEM 325 
HAS A 25 Miz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 



























| Editor's Choice award. 

It was a goal we set for our- 
| selves from the very beginning. 
And an objective anyone with 


displayed on a larger screen. 
Even though the System 
325 gives you all this perform- 


for high resolution colors 





a penchant for power and ance, it still leaves you six 
performance can appreciate. open slots for whatever else 
f ight want to add. 
A PERSONAL eae 
COMPUTER And once you’ve told 
I us what you want, we'll make 
THAT’S REALLY 
PERSONAL. sure what you want works 
Of the more than'l$0,000 I. —by burning-in the entire 
; ; system unit. 
personal computers u 
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“The new ‘toh inal i 
Dell System 325 is a 
flagship w orth putting 
eluate’ nt of the fleet” 


For the full story, s BPP de backcover, meg 14, 1989 
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